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EDUCATIONAL VALUE OP THE HUDSON-FULTON 
CELEBRATION. 

In view of the considerable cost, exceeding $1,000,- 
000, of the Hudson-Fulton Celebration, the question 
has been raised as to whether any results have been 
realized, or could possibly be realized, that justify so 
great an outlay. If by results we are to understand 
any tangible commercial returns, it might be difficult 
to give a satisfactory answer; although it cannot be 
doubted that mine host of the . inn and that innumer- 
able army which caters to the physical well-being of 
a holiday crowd are more than satisfied. 

To those of us who are in the, habit of looking be- 
low the surface of things, and who ever bear in mind 
the transcendent importance of the spiritual and moral 
over the merely material, it will be evident that the 
mere outlay upon the recent festival is of minor im- 
portance compared with the valuable gain to New 
Yoik city, the Hudson River district, and to the coun- 
try at large, due to the close attention which that fes- 
tival has directed to certain important events in the 
history of the United States, and the correcting of 
certain serious historical errors concerning them. 

Thus, in view of the far-reaching importance of his 
discovery, it was well worth the cost and trouble of 
the celebration to abolish once and for all the myth- 
ical "Hendrik" Hudson, and have restored to the page 
of history the actual "Henry Hudson, Englishman," 
who sailed in a Dutch ship and under the Dutch flag 
after signing the recently discovered contract in which 
he is so named and thus designated. And it may be 
as well just here to explain that the total absence of 
the English flag from the elaborate scheme of decora- 
tion was perfectly proper, even in spite of the fact 
that it celebrated the feat of a British citizen. For 
the discovery of the river was made under the aus- 
pices of a Dutch company and by a ship which flew the 
blue, white, and orange, just as that other great event 
commemorated by the celebration, the inauguration of 
steamship travel, was achieved by a vessel which flew 
the American flag. Technically considered, the exclusive 
use of the old Netherland colors and of our national 
emblem was correct; and had the scheme of decora- 
tions been thrown open to include the flags of all na- 
tions, it would certainly have lost much of that dis- 
tinctive character which was one of its successful fea- 
tures. Now that the historical facts as to the real 
name and nationality of Hudson have been presented 
in such convincing form to the world at large, it is 
to be hoped that the mistaken spelling of the name 
will be carefully avoided in the interests of historical 
accuracy. 

The other important truth brought out by the recent 
festival is the true relation of Verrazzano and Henry 
Hudson to the discovery of the Hudson River. The 
name of Hudson has been given to the river by prac- 
tically universal consent, because he was the first 
navigator to make a complete exploration of the river 
throughout its navigable length, and to leave behind 
him a careful" record of what he saw and did. He did 
not himself claim, nor as far as we know has anyone 
claimed, that he was the discoverer of New York Bay, 
an honor which we think should rightly belong to 
Verrazzano. The document which gives the account of 
Verrazzano's visit to New York Bay leaves the impres- 
sion that his time was spent in the bay, and that the 
river he mentioned may have been the Narrows. Cer- 
tain it is that the fact that the water at the mouth of 
the Hudson, if he ever entered that stream, was com- 
pletely salt, and that the tidal currents were as strong 



in one direction as the other, must have given Verraz- 
zano every reason to believe that he Was at the mouth, 
not of a river, but of an arm of the sea. Verrazzano was 
a bold navigator, and his letter to Francis the First, 
describing his voyage, proves him to have been a close 
observer and capable of giving an entertaining de- 
scription of what he saw. The genuineness of the let- 
ter, it is true, has been attacked; but the latest con- 
sensus of opinion among the historical authorities 
agrees to consider it as genuine. 

For these reasons it is rather timely that the Italians 
of this city should have recently erected a monument 
to their fellow countryman, which will serve to con- 
nect his name with the famous harbor into which he 
sailed in 1524. 

EVOLUTION NOT REVOLUTION. 

We have received so many requests for information 
about the widely discussed Melvflle-MacAlpine im- 
provement in the marine steam turbine, and so many 
exaggerated statements have appeared in the public 
press as to the "revolutionary" character of this de- 
vice, that we hasten to say the improvement is in no 
sense revolutionary, but is rather one important step 
in the evolution of the ideal marine turbine drive. 
Hitherto, the propeller has been placed on the same 
shaft as the rotor or rotating portion of the turbine. 
In the device which Westinghouse has built for Mel- 
ville and- MacAlpine, the propeller would be placed on a 
separate shaft from the turbine, and a reduction gear 
of five to one interposed between the shafts, thereby 
reducing the speed of the propeller to one-fifth that of 
the turbine. 

Why is this improvement, supposing that in actual 
test at sea it proves to be as efficient as in the experi- 
mental tests, of such great importance? Why should 
not the turbine and propeller be upon the same shaft? 
Why should it be desirable to run one at a much 
higher speed than the other? The answer is that the 
steam turbine shows its best economy, consumes the 
least coal per horse-power, when ft is run at high 
speed, whereas the propeller shows its best economy 
when it is run at a relatively low speed of revolution. 
This is true both of high-speed transatlantic steamships 
and slow-speed cargo boats. The propellers of the "Kai- 
ser Wilhelm II," running at a speed of 85 to 90 revolu- 
tions per minute, show a propeller efficiency of from 
60 to 65 per cent. The propellers of the "Lusitania," 
running on her trial trip at 180 revolutions per min- 
ute, showed a propeller efficiency of only 48 per cent. 
Had the "Lusitania" used larger propellers running 
at lower speed, the speed of the turbine would have 
been too low for efficiency, and results at the turbine 
end of the shaft would have been disastrous. On the 
other hand, had turbines been used on the "Lusitania" 
running at the high speed which gives a maximum tur- 
bine efficiency, the propeller efficiency would have been 
even less than the low figure of 48 per cent. The only 
way out of the dilemma was to use the present speed 
of 180 revolutions, which is too low for the best tur- 
bine results and too high for the best propeller results. 

Now, what Melville and his coadjutors have done is 
to design a gear which is strong enough and runs 
with sufficient sweetness to transmit the great horse- 
power of a modern steam turbine without causing ex- 
cessive loss by friction. When De Laval introduced 
the first practical steam turbine some fifteen years 
ago, he solved the problem by introducing a long heli- 
cal gear, which reduced the speed from the several 
thousand revolutions per minute of the turbine to the 
working speed which was required on the power shaft. 
Apparently, what has been done in the new device is 
to master the difficult problem of providing a helical 
gear with a certain power of automatic self-adjust- 
ment, which will enable it to transmit several thou- 
sand horse-power 1 without serious wear or heavy loss 
through friction. 

Henceforth, if the gear shows good results in serv- 
ice at sea, it will be possible to secure the same horse- 
power with smaller turbines running at high speed, 
and to design the propeller with strict reference to the 
size and speed of the ship and the securing of a maxi- 
mum effective thrust. Economy will thus be effected 
at both ends of the shaft; the engine room will be- 
come smaller, engine weights less, and the space and 
weight thus saved can be put into cargo and passen- 
ger space, or, in a warship, into heavier armament and 
better protection. 

THE HOST POWERFUL NAVAL GUN. 
In a certain respect big guns are like big battleships. 
At the time they are being built, it would seem that 
the limit of size and range had been reached; as in- 
deed they have, for the time being. The progress 
toward improvement is so rapid, however, in these 
days, that hardly has one construction reached its 
supposed limit, before work is begun on another, big- 
ger and better. A good illustration of this fact is had 
in the making of the largest and most powerful 
naval weapon in the world, namely, our new naval 
14-inch breech-loading gun. This powerful weapon is 
nearlng oompletion, and will be delivered to the Navy 



Department by the middle of October, for official tests 
at the Indian Head proving grounds. 

The penetration of the new. 50-caliber 12-inch guns 
to be installed on the new 26,000-ton battleships of the 
"Arkansas" class is given, at 11 inches of Krupp steel 
at an extreme battle range of 9,000 yards. The thick- 
ness of the armor plate on the British battleship 
"Dreadnought" and her successors in the British navy 
is 11 inches at the maximum. This thickness of armor 
is being used on the new American warships now 
under construction. Up to the time of the construc- 
tion of the 14-inch gun, the new American 12-inch gun, 
with its penetration of 11 inches of Krupp armor at 
9,000 yards, was our most powerful gun. But that it 
has been greatly surpassed by the new piece is shown 
by the following figures: 

The new 14-inch gun weighs nearly 64 tons, or 10 
tons more than the 12-inch rifles built for the battle- 
ships "North Dakota" and "Delaware." Its total 
length is 53% feet. The capacity of the powder 
chamber is 15,848 cubic inches, and it will require 
365 pounds of smokeless powder to hurl the pro- 
jectile of 1,400 pounds. After this huge shell is 
fired, it will travel a distance of 542 inches within 
the bore of the gun, and after leaving the muzzle it is 
good for a 25-mile flight. The range at which it would 
be fired in actual battle, however, would be about 9,000 
yards, or five miles. The range of naval battles has 
trebled since the Spanish-American war, at which time 
3,000 yards was the estimated range for a naval con- 
flict, the guns being built accordingly. But now to out- 
range the "enemy" it has become necessary to build 
all American naval guns with a range of five miles. 

The shell will leave the muzzle of the 14-inch gun 
at the rate of 2,600 feet per second, and its muzzle 
energy will be 65,606 foot-tons. This is 13,000 more 
foot-tons energy than that designed for the latest 12 ; 
inch weapon. So great is the penetrative power of 
this rifle that, when fired with a full charge, the pro- 
jectile will penetrate 22.7 inches of the best Krupp 
steel armor plate at the muzzle, and at the range of 
9,000 yards would pass right through a piece of armor 
13 inches in thickness. 

THE RECORD FLIGHTS OF ORVILLE AND WILBUR 
WRIGHT. 

Almost simultaneously in Gernfany and in America 
Messrs. Orville and Wilbur Wright made two new rec- 
ords of an .entirely different kind on the second and 
fourth instant. The first record was made by Orville 
Wright at Potsdam, Germany, on October 2nd. He 
first took Crown Prince Frederick William on a flight 
of 10 minutes' duration at about 4:30 in the after- 
noon. During this flight the machine was driven to 
an altitude of about sixty feet. The Crown Prince 
was greatly pleased, and- he urged Mr. Wright to go 
higher. Soon after alighting, Orville Wright started 
out again by himself, and for fifteen minutes he kept 
steadily mounting in circles until the areoplane was 
a tiny speck in the sky. After reaching the maximum 
height, which he estimated Was about 500 meters 
(1,637 feet), he started in a swift descent. The ma- 
chine came down at a terrific rate, and finally alighted 
safely about five minutes after it started the descent. 
Orville Wright said that the view he obtained was 
very similar to that he had when . on boarC the 
Zeppelin airship, except that objects seemed - smaller 
on account of his greater height. The height reached 
was not accurately measured, but from Wilbur 
Wright's statement to our editor that his aeroplane, 
if sent upward at its best speed, would probably ascend 
at the rate of three feet a secpnd, it seems probable 
that Orville attained even a greater height than he 
believes himself to have reached. 

The second record is that of Wilbur Wright, which 
was made about 10 A. M. on the morning of October 
4th, when he started from Governor's Island and flew 
over the waters of New York Bay and above the North 
River to a point opposite Grant's Tomb. Circling 
around the British cruiser "Inflexible," he made the 
return trip close to the Jersey shore, at an elevation 
of only about seventy-flve feet. On the upward journey 
he flew at a height of some two hundred feet, where 
he experienced considerable difficulty from the eddies 
and gusts of wind produced by the skyscrapers in the 
lower part of the city. A northeast wind of about 
twelve miles an hour velocity was blowing. On the 
return trip, the daring aviator kept on the other side 
of the river, and at a low elevation in order to avoid 
these gusts. The entire journey was made in 33 min- 
utes and 33 seconds, the distance being about 19% 
miles. This flight was not official, and Mr. Wright 
expected to repeat it in the afternoon. The weather 
conditions were ideal at 4 P. M., but just as he was 
about to start a cylinder blew off the motor, and effec- 
tively put the machine, out of commission. As Mr. 
Curtiss had left the city the evening before after hav- 
ing made a short circular flight of a quarter of a mile, 
there was no more flying in connection with the Hud- 
son-Fulton Celebration. Mr. Wright has already begun 
to teach two lieutenants to fly the government aero- 
plane. 
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ENGINEERING. 

Steel manufacture by the electric furnace is making 
good headway. At the present time there are in oper- 
ation about 80 furnaces of the electric type, namely, 
19 of the Herault system, 14 of the Kjelling, 10 ot the 
Stassano, and the same number of the Roechling-Roden- 
hauser and Girol, the other twenty-seven furnaces 
being of eight other systems. 

During the Hudson-Fulton Celebration week, the In- 
terborough Rapid Transit Company of this city car- 
ried in the course of one day 2,200,000 persons without 
accidents, blocks, or other detriment to its service. 
The traffic was about equally divided between the ele- 
vated roads and the subway. Considering the crowded 
condition, this is a truly marvelous feat of city trans- 
portation. 

At last the Atlantic has been crossed by a steam- 
ship at a speed of over 26 knots an hour, the "Maure- 
tania" on her last trip to the westward having cov- 
ered the course from land to land in 4 days, 10 hours, 
and 51 minutes, at an average of 26.06 knots, reduc- 
ing her last record trip to the westward by 44 minutes. 
Although she did not reach her highest previous day's 
run, she maintained a steady high speed on every day 
throughout the course. 

The monthly report of the Acting Chairman of the 
Panama Canal to the Secretary of War, dated Septem- 
ber 15th, states that during the month of August, the 
total amount of excavation done on the Panama Canal 
was 2,755,178 cubic yards, the average rainfall being 
9.27 inches. From now on there may be a diminution 
in the totals of excavation, due to the fact that por- 
tions of the canal have been finished, and that as the 
excavation grows deeper, the number of shovels that 
can be employed will be reduced. 

The tests which are about to be made of the new 
army 14-inch gun at Sandy Hook will be followed with 
close interest; for upon the success of this gun will 
depend the character of the future armament of our 
sea-coast defenses. The new piece weighs about the 
same as the present 12-inch gun, but fires a heavier 
projectile with lower velocity and a greater curve of 
trajectory. Its great advantage is that it can fire 250 
to 300 rounds without serious erosion, as compafed 
with the limit of 80 to -85 rounds for the 12-inch gun. 

The Bath Iron Works are to be congratulated on 
the remarkable speed made by the new torpedo-boat 
destroyer "Reid" during her standardization trials on 
the Rockland mile course, when she reached a maxi- 
mum speed for one mile of 34.55 knots. This is about 
a knot faster than the speed, which was itself a rec- 
ord for a torpedo-boat destroyer, of the "Flusser," 
which made over 33% knots. The mean of the high- 
speed runs of the "Reid" was 33.75 knots, which is an 
eighth of a knot better than the average of the "Flus- 
ser." The shaft horse-power was 15,000. 

The Japanese armored cruiser "Ibuki," which is 
equipped with the Curtis reversible turbine built by 
the Fore River Company, has recently undergone suc- 
cessful steaming trials in Japan. In the six-hour trial 
under full power, the steam chest "pressure was 239 
pounds, and the exhaust shell vacuum was 25.7 inches. 
At 250.5 revolutions per minute the brake horse-power 
was 27,142, and the water rate per brake horse-power 
was 15.03; corrected to contract conditions, it was 13.88 
pounds. The "Ibuki" carries four 12-inch and eight 8- 
inch guns. 

The consulting engineer appointed by the city to 
pass on the plans and safety of the new Manhattan 
Suspension Bridge, Mr. Ralph Modjeski, has found 
everything to be satisfactory. The main tower foun- 
dations are good and sufficient, and although the foun- 
dation of the anchorages could have been improved by 
driving inclined piles, the fact that careful observa- 
tion for the past sixty days failed to reveal any appre- 
ciable movement, leads him to consider that the foun- 
dations are safe and sufficient. The structure has been 
carefully designed and well built and will be amply 
strong to carry the heaviest traffic, as well as any 
reasonable addition in the weight of properly regulated 
traffic that it may have to carry for many years to 
come. 

One of the most important Works connected with the 
Panama Canal is the spillway in the middle of the 
Gatun Dam for regulating, the height of the water in 
the lake. Usually it is preferred to locate the spill- 
way in a position more or less remote from the dam; 
but in the present case the existence at the center 
of the site of the dam of a hill, which provided a 
rock surface at about sea level, proved the deciding 
factor, and led to the choice of the present site. The 
spillway consists of a concrete dam, whose crest is 
to be built on the arc of a circle, with its face convex 
to the lake. The crest will be at 69 feet above sea 
level. Above this, and placed between thirteen con- 
crete piers built at the crest of the dam, will be four- 
teen gates, whose tops, when they are closed, will be 
87 feet above sea level. These gates will give abso- 
lute control of the lake level under all possible con- 
ditions. 
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ELECTRICITY. 

The Postmaster -General of the United Kingdom has 
secured for the government telegraphic system all the 
Marconi wireless telegraph stations in the British 
Isles. 

A new combined electric lamp and shaving mirror 
has been produced, in which the reflector can be ar- 
ranged to throw the light only upon the face below 
the eyes, no light falling upon the mirror or the eyes. 

The British Antarctic expedition now in course of 
preparation will carry wireless telegraphic equipment 
sufficient to enable messages to be sent to New Zealand 
from the ship and from stations established at bases 
of supplies on land or ice. 

The Russian crown steel works at Slatons in the 
Ural district have secured the right to manufacture 
steel electrically by a process owned by a German 
company and using induction furnaces. An electric 
plant will be immediately installed by the Siemens- 
Halske Company, and the product will be marketed 
directly. 

The electrified suburban system of the New South 
Wales State Tramways at Sydney, N. S. W., showed a 
profit of $357,000 fof the year ending June 30th, 1908, 
after paying all working expenses and interest on 
capital, as compared with a net loss of $15,500 a year 
for the steam lines owned by the State. This encour- 
aging result will probably cause extensive electrifica- 
tion in Victoria and other adjoining States. 

The Commonwealth Edison Company of Chicago has 
been most successful with its plan of introducing elec- 
tric flatirons. Ten thousand 6-pound irons were dis- 
tributed up to March last on loan for six months with- 
out charge. At the end of that period the used irons 
were offered for sale at a reduced rate to the users, 
most of whom were only too glad to retain the irons 
at so low a price, while the demand for used irons 
returned has been greater than the company can 
supply. 

It is reported that a large wireless telegraph and 
telephone station is to be erected at the Omaha shops 
of the Union Pacific Railroad, where Dr. Frederick 
H. Millener will conduct wireless telegraph and teie- 
phone experiments. Dr. Millener hopes to develop wire- 
less telephony to such an extent as to permit railroad 
officials to keep in touch with trains, and thus govern 
their movements from sixty to one hundred miles from 
Omaha. If the system is developed as he expects, it 
will be possible for passengers on moving trains to 
carry on telephonic conversation within a radius of 
cne hundred miles of Omaha. 

The rapid progress of aviation has caused attention 
to be drawn from a new direction to the dangers of 
atmospheric electricity. In an article in the Elektro- 
technische Zeitschrift Mr. L. Zehnder discusses the 
danger to balloons and aeroplanes of electrical dis- 
turbances, and the methods of avoiding disastrous 
effects. He points out that the electrical conditions' 
of the air are subject to great variations during thun- 
der storms and that the atmospheric charges may 
change suddenly in sign. In clear weather an ordinary 
balloon without metal parts is not exposed to any 
danger so long as it floats in the air; but in the mod- 
ern dirigibles much of the framework consists of con- 
ducting materials, which add to the danger. Also a 
balloon may be charged with . electricity and a spark 
produced when contact with the ground is made, set- 
ting fire to the gas. 

An ordinance was introduced at a meeting of the City 
Council of Chicago making it compulsory for all rail- 
roads operating within eight miles of the city hall to 
use electricity on their lines in place of steam. There 
is every prospect that this ordinance will be passed, 
as there appears to be considerable popular agitation 
in favor of it. The ordinance requires that within a 
year after its passage and publication, all railroads 
shall submit plans to the Commissioner of Public 
Works, and within six months , after the plans and 
specifications have been approved they shall com- 
mence to electrify theif roads. If this ordinance is 
passed, it will result in abating the smoke nuisance in 
Chicago to a large degree. 

The long lead in hydro-electric work maintained by 
the Pacific coast, which, with exceptional natural ad- 
vantages, was early in the field, is illustrated by the 
new power plant of the Great Western Power Company 
at Big Bend on the Feather River, Cal., the electrical 
equipment of which is described in the Electrical 
World. The penstocks are the largest ever built for 
so great a head, the turbines themselves are of record 
size, 18,000 horse-power per unit, and are operated by 
what is certainly a record head of water for any tur- 
bines, 525 feet. The transformers also are of record 
size, being three-phase units of 10,000 kilowatts ca- 
pacity, with 100,000 volts on the high-tension side. 
Another big plant described in the same issue is that 
cf the Grand Rapids-Muskegon Power Company, which 
is remarkable for its high voltage generation, 110,000 
volts being the highest yet attempted, as well as for 
the simplicity of its arrangement. 
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SCIENCE. 

Dr. P. A. Cook has decided to submit to American 
scientific and geographic organizations duplicates of 
the proofs which are at the University of Copenhagen. 
A simultaneous announcement is to be made in Den- 
mark and this country as to whether he had furnished 
adequate proof that he had reached the North Pole. 

Ten grammes or about one-third of an ounce of ra- 
dium chloride, equivalent to one gramme of pure ra- 
dium, is the total output for eighteen months of the 
Joachimsthal mines. After the hospitals and scien- 
tific institutions have been supplied, the remainder 
will be offered for sale at $75,000 a gramme, or 15% 
grains. 

Analysis of the natural gas coming from the Cau- 
casus wells, which is used for heating purposes, was 
made by M. Meuschen as to the gas from the Bibi 
Eybat territory. He finds the following composition 
in per cent: Methane, 54.80; hydrogen, 13.58; satur- 
ated carbides, 1.20; nitrogen, 20.42; oxygen, 7; car- 
bonic acid, 3. Another sample gave only 0.80 hydrogen, 
60.0 methane, and 25 nitrogen, with the rest about the 
same. 

In a recent issue of the Astrophysical Journal Mr. 
Walter S. Adams of the Mount Wilson Observatory 
station summarizes the results of a study of the Mount 
Wilson photographs of sun-spot spectra. A discussion 
of the various elements whose lines are strengthened 
or weakened in the spot spectrum indicates that the 
changes observed may be best accounted for on the 
basis of a reduced temperature in spots. A detailed 
study of the spectrum of iron furnishes especially 
strong evidence in this direction, and the weakening 
of the' "enhanced" lines in the spot spectrum is also 
most simply explained on the same basis. The pres- 
ence of the spectra of titanium oxide, magnesium hy- 
dride, and calcium hydride is sufficient to account for 
the greater part of the unknown fluting and band lines 
appearing in the spot spectrum. The discovery of the 
existence of a magnetic field in sun-spots by Mr. Hale 
provides a ready and sufficient explanation for the 
widening of large numbers of lines in the spot spec- 
trum for which there is no marked change of inten- 
sity. 

An apparatus for making enlarged tracings of sound- 
waves from a cylindrical graphophone record, the 
magnification ranging from 150 to 2,500 times, was 
described by F. Proctor Hall before the British Asso- 
ciation. In the sound-waves two elements are dis- 
tinguished, impulse and resonance, which are illus- 
trated by waves from the cornet, violin, bugle, etc. 
Vocal waves are found in groups regularly repeated. 
Each group contains a single impulse from the vocal 
cords, together with one or more sets of resonance 
waves produced by vibrations of the air in the vocal 
tubes. Pitch is determined by the number of impulses 
per second — i. e., by the number of wave groups — and 
is not affected by the character of the waves within 
the groups. The vowel quality of vocal sounds is not 
perceptibly affected by the number or form of the 
resonance waves, but is dependent upon their period- 
icity. The rate of the resonance waves may be calcu- 
lated from the length of the air-tubes upward from the 
vocal cords. The calculation shows, for example, that 
the sounds m, n, ng, all contain a resonance wave 
whose period is about 530. The mean rates found from 
measurements of the enlarged waves are for m 550, 
f or n 535, for ng 580. The observed rate for the sound 
of a in the word "great" is 420, and for the sound of 
a in "mat" 770 waves per second. 

Mr. Durand, United States Census Director, has 
made an appeal to farmers all over the country to 
assist him in securing accurate agricultural returns 
at the coming census. He trusts that farmers will 
keep or provide some sort of written record of their 
operations during the year 1909. Each person in 
charge of a farm will be asked to state the acreage 
and value of his farm — that is, the acreage and value 
of the land kept and cultivated by him ; the area of 
land in his farm covered with woodland, and, finally, 
that which is utilized for specified farm purposes; the 
acreage quantity produced and value of each crop, in- 
cluding grains, hay, vegetables, fruits, cotton, tobacco, 
etc., raised on the farm in 1909; the number and 
value* of all domestic animals, poultry and swarms of 
bees on the farm on April 15th, 1910. He will also 
be asked to state the number and kind of animals 
sold during 1909 and the receipts from such sales, the 
number purchased and the amount paid therefor, and 
also the number slaughtered for food, and the value 
of such animals. The census act provides that the in- 
formation shall be used only for statistical purposes 
for which it is supplied. "No publication shall be 
made by the Census Office whereby the data furnished 
by any particular establishment can be identified, nor 
shall the Director of the Census permit any one other 
than the sworn employees of the Census Office to ex- 
amine the individual reports." Furthermore, the in- 
formation reported on the agricultural schedule will 
not be used as a basis of taxation or be communicated 
to any assessor. 
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The Employment of Liquid Air and Carbon Dioxide 
In the Treatment of Diseases of tUe Skin. 

The lack of specific remedies for many diseases of 
the skin has caused a diligent search for new reme- 
dies more efficient, or less disagreeable than those in 
common use. An epoch in dermatology was marked 
by the Introduction of Roentgen rays, which exert a 
curative action in many cases of eczema attended 
with profuse exudation and intense Itching, in 
psoriasis and in many fungous diseases of the skin 
and hair. Cathode rays have proven beneficial In 
numerous cases of lupus and, quite recently, malig- 
nant tumors of the skin have been cured by these rays. 

But 'in many cases treatment with rays failed to 
effect a definite cure, and the experiments with other 
physical and chemical agencies were resumed. An 
American physician tried liquid air and carbon dioxide 
and obtained more or less success In cases of tubercu- 
lous abscesses, moles, pimples, and superficial cancer 
of the skin.- The method of treatment Is as follows: 
Cotton wool, wound tightly on the end of a rod, is 
dipped into the double-walled glass flask of liquid air 
and then pressed lightly on the affected part of the 
skin. The skin freezes and becomes inflamed and In 
from 10 to 20 days the morbid growth sloughs off. 

But liquid air Is expensive and it also acts too ener- 
getically. An equally efficient, but cheaper and more 
manageable agent Is carbon dioxide, which was first 
employed for this purpose by Pusey. From the steel 
cylinder which contains liquefied carbon dioxide, the 
vapor Is allowed to escape into a glass tube. Here It 
condenses into snow, which Is compressed by a piston 
into a hard mass. This can be- trimmed to the size 
and shape of the morbid growth to which it Is to be 
applied, and thus the freezing of the surrounding 
healthy skin can be avoided. 

The temperature of carbon dioxide snow is — 130 deg. 
P., while that of liquid air is about — 290 deg. F. 
The snow Is cold enough, however, to freeze the skin 
Into a hard, white mass In a few minutes. Too long 
an application may cause necrosis, or death, of the 
underlying tissues. The skin subsequently becomes 
slightly inflamed and a blister, similar to that caused 
by a burn, is produced. In general, freezing and burn- 
ing produce similar effects on the skin. In two or 
three weeks the part that has been frozen falls off 
as a scab, revealing skin of quite normal appearance 
or marked by a slight scar. The application of this 
remedy is not attended with great pain. In the treat- 
ment of facial blemishes especial care must be taken 
not to freeze the skin too deeply. The field of applica- 
tion of carbon dioxide snow is extensive. Hitherto 
good results have been obtained chiefly in cases of 
lupus, but small tumors, callosities, moles, pimples, 
etc., have also been treated with success. — Dr. Berg- 
rath In Die Umschau. 



weight constantly draws him down the slope In front 
as well as backward. In other words, he must not 
only keep his balance right and left, but also forward 
and backward. The latter feat he accomplishes by ac- 
celerating or retarding his bicycle. 

The other photograph shows two men inside the cage. 
They rotate the globe through the frictional contact of 
their wheels with the globe. 



THE FIRST PHOTOGRAPH 07 HALLEY'S COMET. 

The accompanying photographs of Halley's comet 

were printed from negatives made with the Yerkes 

two-foot reflector by Mr. Oliver J. Lee on the nights of 

September 24th and September 26th, astronomical, or 




shown on the original plate are about twenty-five 
thousand times as faint as a sixth-magnitude star, the 
limit of naked-eye visibility. The comet's motion in the 
sky at this time is comparatively slight, and will be 
very much greater later. The comet was "retrograd- 
ing," or going westward, at this time> as seen from the 
earth (to whose motion this retrogression was wholly 
due), having ceased its eastward motion a few days 
before. 

The comet has been micrometrically observed on sev- 
eral nights with the forty : inch Yerkes telescope by 
Profs. Burnham and Barnard. On the 26th it was 
estimated by Prof. Barnard to be of magnitude 14 or 
14.5, with a diameter measured as 10 sec, but without 
definite boundary. The presence of strong moonlight 
is likely to prevent the observation of the comet, either 
visually or photographically, for several nights after 
September 27th. 



In this photograph of Halley's comet the arrows 
indicate the position of the comet. At pres- 
ent the comet can be seen only through 
a powerful telescope. 




CYCLING TRICE IN A BERLIN VARIETY THEATER. 

The accompanying illustrations picture a trick per- 
formance 
which recently 
a t t r a c t ed 
much atten- 
tion in Ger- 
many. In the 
first photo- 
graph a cy- 
clist Is shown 
traveling out- 
side a globu- 
lar cage on 
a n ar r ow 
wooden path. 
He uses an or- 
dinary bicycle 
wheel of 28 
inches diam- 
eter, and that 
of the globe 
Is ten times as 
great, viz., 280 
inches. The 
c 1 r c u m - 
ference is con- 
sequently 280 7r 
= 8 7 9.6, or 
roughly 880 
inches. The 
globe is ro- 
tated by the 
friction of 
the cycle 
wheel on the 

top. Every minute it makes 30 revolutions, or 1,800 
In one hour. Any point of the equator travels a path 
equal to 880 times 1,800 in one hour, or 1,584,000 inches. 

1,584,000 

As one mile is 63,360 inches, it means that 

63,360 
= 25 miles are covered In one hour. The cyclist must 
be very careful to keep In the center of the path. By 
far the greatest difficulty lies in the fact that his 



The path of Halley's comet from the date of 
its discovery to January, 1910. 

THE FIRST PHOTOGRAPH 07 HALLEY'S COHET. 



on the early mornings of September 25th and 27th, 
civil. The photographs are here published by permis- 
sion of the director of the Yerkes Observatory, editor 
of the Astrophysical Journal, in the October number of 
which magazine these pictures are appearing, together 
with photographs taken on other dates. On Septem- 
ber 24th the exposure was from 13h. 12m. to 15h. 42m. 
central standard time; on September 26th, from 14h. 
47m. to 15h. 47m. central standard time. The arrows 




THESE TWO ILLUSTRATIONS REPRESENT A REMARKABLE BICYCLE TRICK WHICH ATTRACTED CONSIDERABLE ATTENTION IN 

GERMANY. A GLOBULAR CAGE 280 INCHES IN DIAMETER IS 7RICTI0NALLY ROTATED AT 

HIGH SPEED BY AN ORDINARY BICYCLE. 

point to the comet, which is slightly elongated on the 
24th, due to the motion of the comet during a two 
and one-half hours' exposure. The picture is much en- 
larged, and the stars shown are actually very faint, 
none of them visible to the naked eye. The brightest 
star in the field, at the left of the comet on each day, 
Is of magnitude Sl7, or about ten times fainter than the 
faintest star that can be seen with the naked eye with- 
out a telescope on a clear night. The faintest stars 



A High School of Aerial Navigation In France. 

It is due to the energetic efforts cf Commander 
Rocher, who has succeeded in enlisting the assistance 
of a committee, the members of which are all well 
known In the scientific world, that a special high school 
of aerial navigation has been organized In France on 
the following basis: 

1. All former students of the polytechnlcal schools, 
the schools of bridges and highways and mining en- 
gineering and of naval construction will be admitted 
as a" matter of course. Graduates of science (in gen- 
eral physics and mechanics) will be admitted upon 
passing examination in the drawing of machines. 
Other places will be awarded upon open competition. 

2. The course of instruction comprises one schol- 
astic year. 

3. The principal courses of instruction will be in 
all branches of aerial navigation, aerostatics, and avia- 
tion, and about motors, especially gas motors. The 
annual lectures about the various topics are arranged 
in such a way that the students will be kept posted 
about all evolutions in aerial navigation and of the 
sciences relating to it. 

4. Independent of these courses of instruction, the 
students will have to execute practical work relative to 
aerial navigation and to motors. 

5. To students who have completed all the courses 
as well as the technical work, and have successfully 
passed the examinations, the diploma of engineer of 
aerial navigation shall be awarded. 

6. Besides the regular students, any person may at- 
tend one or several courses, without, however, partici- 
pating in the technical work and without being entitled 
to examinations or to the award of the diploma. 

7. The tuition fee for regular students is $200. The 
fees for other persons vary, according to the number 
and the importance of the courses which they desire 
to attend. 

It seems only logieal that France, having been the 
first country to promote aerial navigation, shall also 

be the first 
one to organ- 
ize a higher 
course of in- 
struction i n 
same on a 
thorough and 
rational basis. 

•-•-« 

Another 
new hydro- 
electric plant 
is to be com- 
menced short- 
ly in Canada 
on the - St. 
L a w r e n ce 
River near St. 
T i m o t h e e , 
Quebec. The 
main features 
of the initial 
develop- 
ment are' a 
canal intake 
and headgates 
about 3,200 
feet below the 
present intake, 
enlargement of 
the Beauhar- 
nois Canal 
from the In- 
"* take to the sta- 

tion site, a distance of 32,000 feet, and turbines of 21,- 
600 horse-power capacity. The generators will con- 
sist of three 4,000-kilowatt turbine units, two 250-kilo- 
watt exciters, and there will be three 4,000-kilowatt 
transformers. A transmission line 27 miles long to 
Montreal will be constructed, with , transformer sub- 
stations and distribution system there. The present 
developments are expected to cost $4,000,000, the con- 
tract being let on the cost plus commission basis, 
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SAVING THE AMERICAN LOBSTER. 

BY P. HARVEY M1LDLBTON. 

The little town of Wickford, Rhode Island, is the 
home of a most important and successful fish culture 
station. Here is situated a hatchery that has demon- 
strated the possihility of saving the lobster from the 
fate of absolute extermination. The conservation of 



cacy that is devoured with equal impartiality by the 
plebian herring and the aristocratic bluefish. For a 
time the minute translucent creature, born with a 
voracious appetite, ekes out a precarious existence on 
the microscopic organisms of the sea, together with 
hundreds of its brothers and sisters born at the same 
time. As in our own world, so it is in the lobster 



in the twilight, and being most active after dark. His 
natural home is in the cracks and crevices of the most 
rocky shores, and he seldom ventures forth except 
in search of food, which is dragged back to his re- 
treat. The stronger the light the more cautious he 
becomes, and the daintiest morsel of chopped clam — 
his favorite dish — will not tempt him into the light 




Cylinders in which individual lobsters are confined 
for observation. 



Drying a 12-foot lobster bag after it has been washed. 



this favorite crustacean has been a perplexing prob- 
lem for many years both in America and Europe. 
Even Japan has recently taken a keen interest in the 
subject. Until the last few years the most earnest 
efforts to propagate lobsters artificially have failed to 
offset the ravages of their enemies of the deep, to say 
nothing of the onslaughts of man. The steady de- 
cline of the lobster fishery emphasized the urgent need 
of more scientific methods. 

From the moment it breaks the egg membrane and 
emerges into the outer world, the tiny lobsterling is 
at the mercy of every swimming thing — a choice deli- 



kingdom. The more active get the most food, and 
grow bigger and stronger than the less nimble. And 
as soon as he realizes his superiority, the larger lob- 
ster immediately starts devouring his smaller breth- 
ren. Settling to the bottom of the water, he will 
calmly seize the one nearest, quite indifferent whether 
it is a near relative or merely a chance acquaintance. 
The cannibalism of the baby lobster has always been 
the greatest impediment to the success of lobster cul- 
ture. 

But, confirmed cannibal though he is, the lobster is 
nevertheless a timid, nervous creature, thriving only 



of day. If exposed to the sun, he will wander nerv- 
ously about until he finds a dark spot. 

A few years ago a little houseboat, laboratory was 
started in the harbor of Wickford under the joint 
auspices of Brown University and the State of Rhode 
Island, with the object of studying every phase of 
lobster life. After numerous experiments Prof. A. D. 
Mead, who was in charge, came to the conclusion that 
the secret of success in rearing the young lobsters 
was to keep the water in continuous motion, thus pre- 
venting the little creatures from catching and swallow- 
ing one another. This also kept the food in suspen- 




1. Lobsters in first stage of 

their development, at which 

time they are one day old. 



2. Lobsters in second stage, 
having molted their skin 
once. Four days old. 



3. Lobsters In third stage 

of their development. 

about eight days old. 



4. Lobsters in fourth stage, 

having molted three times. 

About two weeks old. 



5. Lobsters In the fifth 
and sixth stages of 
their development. 



6. Lobster In the seventh 
stage of his devel- 
opment. 



7. Lobster seven weeks 
old, at which time he 
becomes recognizable. 



The seven ages of a lobster. The photographs are all life size. 




This lobster traveled ten miles in eight days. An adult fejnale lobster in "berry," or bearing 
The copper tag attached asks the egg flusters under the tail, 

finder to return it. 

SAVING THE AMERICAN LOBSTER. 



Three young lobsters of the same age, showing the great 
difference in growth. 
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sion, so that the fry might obtain it. Simple as this 
solution of the problem was, no one had ever thought 
of it before. 

To prove the correctness of this theory, it was de- 
cided to experiment with the lobsters, which were at 
that time in small bags. The water in the bags was 
stirred with an oar continuously for six days and 
nights. The result was a brilliant success. The evi- 
dent efficiency of this crude method of stirring in 
maintaining the life of the young fry naturally sug- 
gested a mechanical contrivance for protecting the fry 
during the extremely critical period of their early life. 

Consequently, a series of bags 12 feet square and 5 
feet deep was sunk into the water and tied securely 
in place. In each bag near the bottom was placed a 
two-bladed rotating fan, resembling that commonly in 
use over restaurant tables. These fans or propellers 
were connected with vertical shafts, which in turn 
were geared to a gasoline engine. When the machin- 
ery was set in motion, the rotation of the fans cre- 
ated a continuous current of water directed upward 
from the bottom of the bags, the force of the current 
being readily controlled by altering the angle of the 
blades. This also prevented the accumulation of para- 
sites on the young lobster's body. 

Scientists will tell you that from 30,000 new-born 
larvae, which represent the average total mass of the 
brood produced by one pair of lobsters during their 
lifetime, only one pair of mature lobsters are alive 
after a lapse of seven to nine years. The lobster fish- 
ermen have been at their wits' end to supply the ever- 
increasing demand of hotel and restaurant for this 
popular sea food. Now it bids fair to become so plen- 
tiful as to be within the reach of the humblest purse. 

Before the installation of the stirring device at 
Wickford, it was che custom to turn out the young 
fry soon after hatching. But the young lobster at 
birth is as helpless as a human baby, with only feeble 
means of locomotion and no defensive weapons. 
There are many stages in the life of a lobster, at each 
of which he sheds his skin or shell and grows another. 
It is not until the fourth stage that he assumes the 
familiar form of the lobster, and is able to defend 
himself to a certain extent. 

A successful effort was made to hatch the lobster 
eggs with . the same stirring apparatus. Female lob- 
sters were obtained from Newport, and the eggs were 
combed off in the ordinary manner, and placed in the 
stirring bags. When the propellers were set in mo- 
tion these eggs were gently swirled about, and hatched 
into very beautiful young lobsters. 

During the first three stages the lobsters swim near 
the surface in an aimless jerky way that reminds one 
of a wiggle-tail. The first stage lasts about three days, 
the second about four or five days, and the third 
usually about five or six days. Prom nine to sixteen 
days are required for the larvae to pass from the first 
to the fourth stage. 

A most marvelous change of form, and an even more 
astonishing change of habits, occurs at the third 
molt. The emerging fourth-stage lobster has the gen- 
eral form of the adult. The abdomen is no longer bent 
down at right angles to the body, but, as in the adult, 
extends straight behind. The downward stroke of 
abdomen, which was the chief means of motion dur- 
ing larval life, is now used, as in the adult, only for 
rapid retreat. All five pairs of walking legs have lost 
their uprar branches, and the first pair, which are now 
the laij,3 characteristic "nippers," are extended 
straight in front of the head while the lobster is swim- 
ming. These structural changes are accompanied by 
more radical changes, in habits and instincts. The 
lobster, no longer helpless upon the bottom, burrows 
under shells or stones and picks out a home, from 
which it sallies forth in search of prey. In shedding 
its third skin it has cast off all its previous timidity, 
and with its strong crushing claw is ready to defend 
itself against all comers. 

A new style of swimming, which lasts only a week 
or two, is now adopted. The tail being extended 
straight behind the body, and the large claws ex- 
tended in front of the head, the lobster swims for- 
ward in a perfectly straight and definite eourse by the 
strokes of the "swimmerets." No trace of its former 
aimless activity remains, for the lobster now actively 
seeks food, avoids enemies, and retreats from danger. 
The active but careless and helpless infancy has been 
succeeded by enterprising independent youth. The 
fourth-stage lobster has passed the most critical period 
of its entire life, and is vastly better fitted for the 
struggle for existence than at any earlier stage. 

In the first molts, as in the succeeding ones, the 
process is the same, the old skin being split across 
the back, between the thorax and the abdomen, and 
the body working out through this opening, leaving 
the cast-off skin otherwise intact. The actual process 
of. molting occupies only a few minutes, but occa- 
sionally something goes wrong, and the struggle is 
quite prolonged. Often the lobster dies in the process, 
and the period of molting is at best a very precarious 
one. 

Last year 294,896 lobsters of the fourth stags, 
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counted singly after being taken oat of the hatching 
bags with a tea strainer, were liberated in various 
places along the shores of Narragansett Bay. These 
thousands of lobsters have more value for the im- 
provement of the local lobster stations than as many 
millions of larvae of the first stage, with the setting 
free of which the experiment stations had previously 
to be satisfied. But even after the lobsters have been 
reared to the fourth stage their future chances of life 
depend, in some degree, on the time and place and 
manner of their liberation. Thus far it has seemed 
best to liberate them in the morning, so that they 
may find hiding places and settle themselves before 
night falls, and to scatter them over a considerable 
extent of territory, . so that they may not gather in a 
conspicuous swarm. 

For years the United States Fish Commission has 
hatched at" Woods Hole, Gloucester, and at other 
stations, many millions of eggs annually, and have 
set free the young as soon as possible after they were 
hatched- But in this case the fry are distributed in 
deep water, and are thus in less danger from their 
natural enemies, which, like the mummychog and the 
shrimp, abound in shallow water. The apparatus used 
in hatching at Woods Hole is the McDonald jar, into 
which the eggs are placed immediately after they are 
"combed" from the females. In this they are kept 
swirling sometimes for weeks by a constant stream of 
salt water. 

The lobster ranges from Labrador to Delaware, and 
inhabits the waters from the very shore to a depth of 
more than one -hundred fathoms. It is thus confined 
to a strip of the Atlantic Ocean about 1,300 miles long, 
and at some points, as the coast of Maine, from 30 to 
upward of 50 miles wide. The number of eggs or 
"seed" carried by the female on the under surface of 
her tail varies from 10,000 to 20,000. 

At Wickford the young lobsters are raised from the 
egg to maturity, in order to determine not only their 
habits and requirements at various stages and in vari- 
ous seasons, but to ascertain as nearly as possible the 
normal rate of growth. When the fourth stage is 
reached,, a number of lobsters are put into cars pro- 
vided with sand, gravel, and seaweed, to stimulate as 
closely as possible the natural environment. The sides 
of the cars are made of galvanized iron screening, 
which allows a free circulation of water. 

During the summer the cars are suspended from the 
house-boat, or from floats, so that the water in them 
is about eighteen inches deep. In the fall they are 
provided with tight-fitting covers, and sunk in the 
channel in from eight to ten feet of water, and left 
undisturbed until spring. The lobsters are frequently 
fed during the summer on chopped clams, fish, and 
several other varieties of food, but in the winter no 
food is given them, although they may obtain some 
food from the water or from the animal organisms 
which grow in the car. The cars seem to furnish a 
natural environment, for not only are the lobsters in 
a healthy condition, but seaweed, oysters, clams, mus- 
sels, shrimp, tunicates, barnacles, various specimens 
of marine worms and other animals grow inside of the 
cars as rapidly and normally as in other places. 

An interesting part of the work at Wickford is ..the 
liberating of a number of lobsters with copper tegs 
attached to them. Last summer 210 were set free 
with tags bearing a number and the words "Return 
to the Rhode Island Fish Commission." Thirty-six of 
the tags were returned by lobstermen with the ; date 
and place of capture, and valuable information on the 
movements of the lobsters- was thus obtained. Although 
the greater number returned had not wandered far, 
some had made their way southward for several 
miles. The lobster bearing the tag "75," shown in 
the photograph, which was caught one mile southwest 
of Beaver Tail, holds the record up to date for fast 
traveling, having covered a distance of ten "Statute 
miles in less than eight days. . 



Official meteorological Summary, New If ork, N. V., 
September, 1909. 

Atmospheric pressure: Highest, 30.48; lowest, 29.81; 
mean, 30.10. Temperature : Highest, 79 ; date, 3rd; 
lowest, 48 ; date, 29th ; mean of warmest day, 74 ; date, 
23rd; coldest day, 58; date, 28th and 29th; mean of 
maximum for the month, 72.2.; mean of minimum, 59; 
absolute mean, 65.6; normal, 66.4; deficiency compared 
with mean of 39 years, 0.8. Warmest mean tempera- 
ture, of September, 72, in 1881 ; coldest mean, 61, in 
1871. Absolute maximum and minimum of September 
for 39 years, 100 and 40.' Average daily excess since 
January 1st, 1.1. Precipitation:: '2.66;- greatest: in 24 
hours, 0.83; date, 27th and 28th; -average for Septem- 
ber for 39 years, 3.61. Accumulated deficiency since 
January 1st. 0.95. Greatest precipitation; 14.51, in 
1882;. least, 0.15, in 1884. Wind: Prevailing direction, 
northwest; total movement, 7,335 miles; average 
hourly velocity, 10.2; maximum velocity, 45 miles per 
hour. Weather: Clear days, 10;' partly cloudy; 9; 
cloudy, 11; on which'0.01 inch of more of precipitation 
occurred, 7. Frost:.- light, 29th. 
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the floobs 07 panama locks. 

To the Editor of the Scientific Amebican: 

I notice in your last week's issue an interesting de- 
scription of a plan for anchoring down floors of locks 
in the Panama Canal, to prevent lifting and injury by 
upward pressure of seepage water. 

As an unbiased bystander, "watching the game," I 
venture to suggest that any possible pressure of the 
kind feared could be easily relieved by providing small 
cpeninga at intervals in the floors of locks, with steel 
tubes extending vertically from upper to lower sur- 
faces, with valves which could be opened to allow seep- 
age water to flow into locks freely during inspection. 

Such safety valves could be inserted with very much 
less expense than anchorages proposed. Would some 
ot.your readers interested in hydrostatics kindly point 
out any practical objections there might be to such a 
procedure? R. Abmstbong. 

Rock Park, Ramona, Cal. 



THE NOMBEB OF OTJE ANCESTORS. 
To the Editor of the Scientific Amebican: 

Will Mr. Solon De Leon kindly give us his authority 
for his "consanguine groups"? The more the habits 
and customs of primitive peoples are studied, the 
more it becomes apparent, 1 believe, that they have, 
and had, strict rules preventive of all close inter- 
breeding. I am not in a position to name authorities, 
but have just been reading John Rhys's "Studies in the 
Arthurian Legend," in which, referring to such mat- 
ters, he says: "Celtic mythology fails to carry us 
back to a state of society where it could have been 
possible." (See page 227.) Mr. Eckles's isolated com- 
munities were, bad enough, but now we have Mr. De 
Leon's family groups, all the daughters of which were 
wives of all the sons; yet science is emphatic in teach- 
ing that all inbreeding, whether of plants, animals, or 
man, is fatal, and leads to the degeneration and ex- 
tinction of the race. And Nature confirms the same. 
These gentlemen greatly exaggerate the conditions, 
I think, or surely we should all have vanished off the 
scene centuries ago! If "consanguine groups" ever 
existed, it must have been in the very infancy of the 
race, and certainly could not be placed within the last 
25,000 or 30,000 years. 

Should it be true that it is next to impossible to find 
any two Englishmen who have not an innumerable 
number of ancestors in common, then it can only be 
a question of time when the same truth would apply 
to all human beings. We are told that everything is 
possible in this wonderful world except logical contra- 
dictions; are not these theories a fair example of such? 
Isolated and consanguine groups would tend to keep 
the general population separate, and so cut both ways. 
In any case, the problem as given in my last letter 
In your issue of September 11th remains unaffected. 
Such a case of intermarrying as F. W. A. specifies 
must surely be very rare indeed! 

Doubtless the intermarrying of relatives explains 
much of the puzzle, but it will not bear all the weight 
some of your correspondents are willing to risk upon it. 

Los Angeles, Cal. A. K. Venning. 

The Current Supplement. 

Just now the popular conception of Fulton is that 
of a man who invented steam navigation. A critical 
consideration of what he really did is presented in 
the current Supplement, No. 1763. The very hign 
power which is now demanded of naval ordnance, espe- 
cially the main armament of battleships, has led gen- 
erally to a consideration of the utmost importance — 
the life of the guns. This question will be found ad- 
mirably discussed in a thorough article. Well-equipped 
experimental laboratories are indispensably necessary 
for the progress of aviation. One of these is the Aero- 
dynamic Institute of Kutchino, which is well illus- 
trated and well described. Steam turbines may be 
governed in several ways, which are considered in a 
carefully prepared article. The admirable r6sum6 of 
importance in the internal-combustion engine begun in 
a recent number by" Mr. H. E. Wimperis is continued. 
The old dusty road that winds from the landing of 
the village of Capri tb the mountain top behind the 
village will no longer be used by the tourist. A "cable 
railway now takes its place. This railway is described 
and illustrated. E. Sherwald writes on some decora- 
tive designs derived from the polarization figures of 
quickly-cooled glass. Prof. L. Jaloustre contributes a 
simply worded article on catalysis.' G. Espitallier dis- 
cusses building methods in the earthquake regions. 
The makers of arc lamps have several times devised 
more or less ingenious lamps, in which the clockwork 
or motor by which the carbons are moved as they 
are consumed is suppressed. Most recent attempts of 
this kind are to be found in the Beck arc lamp, which 
is described in the Supplement. Oliver Light contrib- 
utes a suggestive article on the making of automobile 
repairs 
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STRANGE SCIENTIFIC ANOMALIES AT THE NORTH POLE. 

BY JAMES ABTHUB. 

In the Illustration, Pig. 1, N 8 is the earth's axis, 
on which It rotates, with reference to the sun, in. 24 
hours of mean or clock time. This axis is purely 
Imaginary; yet the fixity of Its position is one of the 
fundamental facts in astronomy. The same remark 
applies to the earth's rotation on this imaginary axis. 
When we remember that the earth Is nearly as heavy 
as a ball of iron, and that the surface velocity at the 
equator Is about 17 miles per minute, we can form 
some conception of this uniformity. Mathematicians 
lead us to conclude that this rotation and its axis, or 
center line of motion, are not eternal and that they 
will change; but for the historic period we may con- 
sider them uniform and permanent. Finally, they are 
the nearest to absolute uniformity and fixity that we 
know of. A minute slowing of the rotation would not 
disturb anything, beyond keeping the astronomers busy 
correcting their tables, Including those of our erratic 
neighbor, the moon. 

Did you ever think what would happen if the axis 
of rotation changed a little? The polar diameter of 
the earth is about 26 miles shorter than the equatorial 
diameter; therefore each pole Is "flattened" 13 miles; 
so the section of the earth, if split through the plane 
of a meridian, would be elliptical. Remember, this Is 
the sea level form of the earth. Now' let us suppose 
the axis to be changed so as to reduce the latitude of 
New York by bringing the new equator nearer to the 
city. The city would then be covered by the waters 
of the Atlantic and the land near the new poles would 
be left high and dry. That is, the ocean level would 
rise on New York and fall at the new polar region. 
On this assumption — that the axis could be changed 
on the meridian plane of New York — two very inter- 
esting and impressive questions arise. 

1st. What diminution of latitude would raise the 
waters of New York Bay one thousand feet, and thus 
cover the city with Atlantic water? 

2nd. What increase of latitude would lower the 
waters of the bay forty feet, and leave all New York 
docks simply mud holes? 

Clearly It is perilous to disturb the earth's axis. 

Refer to Fig. 1, where the sun A Is shown on the 
line at the spring equinox. An observer on the equa- 
tor at E would see the sun on the celestial equator 
just where he is; that Is, half his face on each side 
of the celestial equator. An observer at the North 
Pole N would see the sun the breadth of his face 
higher at B than his real position A. An observer at 
S would see him at 0. This is caused by the refrac- 
tion of the sun's rays in passing through the atmos- 
phere ; and it is a remarkable fact that ■ the average 
amount of this refraction, at the horizon, is just about 
the breadth of the sun's face, so that the three suns 
seen by the observers N E 8 would touch one another 
as shown. 

Now let us assume level land within the Arctic circle 
and that we have built an astronomical observatory on 
the pole. To make things balance, let the observatory 
be built in the form of an Irish "round tower." How 
would we know the location of the pole so that we 
could build an observatory on it? "Oh," you say, "that 
would be easy. Just build It plumb under the pole 
star." Not at all. If we did that, we would be about 
85 miles from the pole. The reason of this is that 
the so-called "pole star" is only the nearest bright 
star to the "polar point." This popular pole star 
makes a daily circle around the "polar point" about 
4% times as broad as the sun's face, and we must 
make the sharp cone of our round tower point to the 
center of this circle. Then we would have a "pole" 
worth speaking about. 

Sitting in the top of this tower what would you see? 
The sun sweeping around the horizon once in 24 
hours, but a- little higher each day in a grand spiral 
course in the celestial sphere, as compared with the 
horizon. In a little over three months he would be 
Mjove the horizon 23% degrees, and this would be the 
middle of the "great day" — and the longest day at 
New York. 

We are now in a position to make some wonderful 
and unusual experiments and observations. One of 
the delicate experiments would be to determine the 
length of a pendulum beating seconds at the pole. This 
would enable the mathematicians to correct their fig- 
ures as to the "form and density of-tbe earth, two mat- 
ters of great astronomical importance. In this ob 
servatory we would determine any meridian such as 
Greenwich and 'get its local time as easily as in any 
observatory south. Now stand with your back to the 
pole (round tower) facing south on the "first merid- 
ian" and walk down this meridian a little over three 
and one-half miles till you come to a circle of latitude 
24 miles In circumference G, Fig. 2. Now face west 
with your right hand to the pole, and stand there till 
your shadow points straight to the pole. This would 
be noon at Greenwich. Start walking due west on the 
circle O M at the rate of one mile per hour. As you 
walk what changes would you see? None whatever; 
for your shadow would steadily point to the North 



Pole (round tower) and the sun would appear to stand 
still in the sky. You could see only the motion of 
your feet over the ground. What were you doing dur- 
ing this 24-hour walk? With respect to the sun yoii 
were not moving; but simply treading the ground with 
your feet. On this 24-mile circle of latitude you were 
walking one mile an hour west; but as the earth ro- 
tates one mile an hour east on this circle you were just 
neutralizing its motion and making no headway with 
reference to the sun. Let us now go out to a circle 
of latitude of 48 miles circumference O P, and on each 
of the 24 meridians here draw a circle two miles di- 
ameter. These circles would just touch one another, 
as shown on Fig. 2. Set up a flagstaff in the center 
of each of these circles. Divide each circle into 24 
hours, marking 12 on the meridian, on the side of 
each circle toward the pole. Only the Greenwich and 
New York dials are divided in this illustration. You 
have now 24 sundials, each one giving the local time 
of its meridian, and it would be noon on each meri- 
dian when the shadow of the staff pointed straight to 
the round tower on the pole. Now consider the shadow 
of our round tower observatory at Greenwich noon 




Fig. 1.— APPARENT POSITION OF THE SUN AT THE 
EQUATOR AND AT THE POLES. 

when the staff shadow points to the pole on the meri- 
dian of zero; then the shadow of the sharp tip of the 
tower would fall on meridian 180 degrees and indicate 
midnight, or 24 o'clock on that meridian, and so for 
all other meridians. We would thus have noon and 
midnight on each of the 24 meridians every day. These 
24 dials would read, consecutively, one hour apart. 
This 180th meridian is the theoretical "date line," or 
beginning and ending of a date. Since a day is always 
beginning and ending at the 180th meridian, you 
could walk from to-day into to-morrow or from to- 
day into yesterday . as often as you pleased. But If 
you sat in the center of the observatory, on the pole, 
you would have all times in the 24 hours and no par- 
ticular time. No local time — no north, east, or west. 
You. could move only south, at the first move. Your 
parallel of latitude would be a point. Your meridian 
would be all the meridians — and none of them! Any 
wind passing over the pole would blow from the south 
and also toward the south at the same time. If you 
tried to go farther north, you would be going south. 




Fig. 2.— DIAGRAM ILLUSTRATING ANOMALIES OF 
TIME AT THE POLE. 

These suppositions have been made for about the 
middle of the great polar day; but this day is worthy 
of some attention. Probably you suppose that it means 
simply six months day and six months night. You are 
wrong. As shown above, in connection with refrac- 
tion the sun at. the spring equinox is clear above the 
horizon and the same at the autumnal equinox, as 
shown in E'ig. 1. If you will add to this refraction, 
the slight dip of the horizon, as seen from the tower 
observatory, and also a few days of twilight morning 
and evening of the "great day," you will have several 
days more than half a year. But this is not all; for 
the sun is almost four days more than half a year 
above the celestial equator; that is, four days longer 
than half a year between the spring and autumnal 
equinoxes. All these lengthen the "great day"; so 
that It would be a good practical working day of about 
seven months. Remembering our assumption of level 
land and clear weather in the polar region, the appar- 
ent motion of the sun would be wonderful. He would 
appear simply to rise straight up and then down; but 
his daily course around could be observed only by 
shadows, or from the observatory; so that in the open, 
for a short period, he would appear absolutely fixed in 
the celestial sphere. 

How would the moon behave? During the great day 



she would be only above the horizon along with the 
sun,, and show only third quarter — dark — first quar- 
ter; so would be Invisible in the glare of the sun. 
Let us now assume about the middle of the great night. 
The moon would rise in th,e first quarter, and as she 
slowly climbed up her face would come nearer to being 
full till In a little less than seven and a half days 
she would stand up full at her culmination of 23% 
degrees above the horizon. She would sink at the 
same rate, gradually coming to the third quarter as 
she set. To use popular language, the moon would 
rise half face bright — creep up to full face — and then 
sink to half face again as she set, remaining up stead- 
ily for nearly fifteen days. During the time she was 
visible she would sweep the heavens — compared with 
the sun, not once in 24 hours — but once in 24 hours 
and 50 minutes. This Is caused by her monthly mo- 
tion, which is against her apparent motion in the sky. 
We thus see that the moon rises and sets each lunar 
month, just as the sun rises and sets each equinoctial 
year. City people do not notice this very often; but 
the old farmer needs the moon and puts it in round 
numbers, "the moon rises three-quarters of an hour 
later every night." All this is the average an observer 
would see, but by using instruments, he would find 
many variations in the moon's motions. 

Let us suppose that the moon has set, thus leaving 
us in the black polar night till the next moon about a 
fortnight hence. What motions would you look for In 
the stars? None whatever; the whole celestial dome 
Would appear to stand still day after day. Stars near 
the horizon would stay there and those overhead 
would show no motion. But if you went into the ob- 
servatory and turned a telescope on" any star, you 
would find It moving horizontally. Stars at the hori- 
zon would move the fastest, and as you pointed, your 
telescope higher and higher they would move slower 
and slower till you reached the "pole star," which, as 
noticed above, would move In a little circle of less than 
2% degrees, the center being the "polar point," "dead 
plumb" under which stands our observatory. This 
slowness and fastness of the various stars is caused 
by the fact that they all make a horizontal circle in a 
"sidereal day" of approximately 23 hours 56 minutes. 
If you wish more information about this "sidereal day" 
— the 24-hour sun day, and the moon day of 24 hours 
and 50 minutes — you must go to your cyclopedia, or 
still better call at the Naval Observatory in Wash- 
ington, D. C, as space cannot be taken here. 



An Opinion of the Scientific American Supplement. 

In The Publisher and Retailer for September, 1909, 
appears a communication which displays not a little 
knowledge of the Scientific American Supplement, 
not only from an editorial standpoint, but from the 
publisher's standpoint. The writer states: 

"A remarkable periodical is the Scientific American 
Supplement, a sterling weekly established in 1876. 
The original Idea was that it should run out that year 
and concern itself with the Centennial Exposition, 
which made Philadelphia famous. But the Supple- 
ment found itself firmly anchored at the time the own- 
ers had planned to. kill it, and it has been continued 
weekly ever since. The remarkable things about it 
are several — perhaps the most so Is that it prints no 
advertisements, though it is a meaty sixteen-pager of 
the size of Collier's. For revenue its publishers look 
only to the circulation end of the game. It is, so far 
as your uncle knows, the only bona fide advertisement- 
less periodical in existence. A file of the Supplement 
is, in a scientific way, the greatest of encyclopedias, 
nothing finding place in its pages unless of practi- 
cally permanent interest and value. Even remark- 
abler, probably, is the fact that all numbers of the 
Scientific American Supplement are kept constantly 
in print — -ten cents will purchase a copy ten, twenty, 
or thirty or more years old, as readily as a current 
issue. The sale of back numbers warrants the pub- 
lishers in keeping in print the seventeen hundred 
issued since January, 1876. To make sale for the back 
numbers, a catalogue is issued from time to time, and 
in this is revealed the contents of all the Issues which 
have gone before. Remarkablest, perhaps, is the fact 
that while the Scientific American is on sale to the 
trade, and for which there is no back-number sale, the 
Supplement Is not, whereas one would think it is the 
one which should be made returnable, as returned 
copies would not be dead stock, as must be the case 
with the other publication." 

The Publisher and Retailer circulates largely among 
newsstand dealers, and the Supplement is not designed 
primarily for newsstand circulation. Hence this opin- 
ion of its virtues, addressed to a class of dealers who 
are not likely to be interested in its editorial merits, 
Is all the more acceptable. 



From a report of comparative tests made by an 
American trunk line on the new ferro-titanium steel 
rails and those of the Bessemer type it is noted that 
the wear on the former showed 1.45 pounds per yard, 
as against 4.18 pounds per yard on the latter, which is 
nearly 300 per cent in favor of the new alloy steel. 
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PLAYING A 'CELLO BT COMPRESSED AIR. 

BY THE ENQLUH COBRKSPOHJ1EHT OP THE SCIENTIFIC AMERICAN. 

At a recent concert in London one of the programme 
features was a violoncello solo, rendered in conjunc- 
tion with the "auxetophone," the invention of the Hon. 
C. A. Parsons of turbine fame. Through the courtesy 
of the inventor we are enabled to describe and illus- 
trate this novel attachment to musical instruments, 
whereby the tone of the latter, to which it is attached, 
is appreciably increased by means of a current of com- 
pressed air. 

The auxetophone may be best described as a comb 
or multiple-reed valve of aluminium, which comb is 
hinged in such a manner that each tooth of the comb 
can vibrate at a variable distance from a correspond- 
ing slot in a little box to which compressed air is sup- 
plied at about five pounds pressure. The farther away 
the teeth are from the slots, the greater is the flow of 
air, and vice versa. The flow of air is controlled by a 
valve, and when caused to vibrate, the air transmits 
corresponding sound waves into the trumpet. 

When the auxetophone is applied to the 'cello or 
any other stringed instrument, 
the valve is connected by a rod 
of aluminium with the bridge 
of the instrument. Thus the 
valve is caused to vibrate in ac- 
cord with the characteristic tone 
of the instrument. The sound 
issuing from the trumpet, 
though in many respects identi- 
cal with that of the instrument 
itself, is at the same time richer 
in character and greater in vol- 
ume. 

. In the accompanying illustra- 
tions the disposition and details 
cf the apparatus are clearly 
shown. A special bar is carried 
across the sounding box of the 
instrument to support the mul- 
tiple-reed valve and its box. The 
current of compressed air enters 
the box at its lower end. The- 
aluminium connecting rod be- 
tween the valve and the bridge 
cf the instrument is clearly 
shown. 

The air is compressed in a 
small portable cylinder. The 
current first passes through a 
pressure gage at the player's 
foot, the dial of which can be 
instantly and easily read and 
followed. From the pressure 
gage it passes to a small air 
filter, which removes all sus- 
pended impurities. Then it 
passes to the lower end of the 
valve box mounted on the in- 
strument. Between the pressure 
gage and the filter is a small 
pedal, by means of which the 
player can modulate the flow of 
the compressed air by means of 
his foot. 

The horn is mounted on a 
stand beside the instrument, and 
a flexible pipe coupling connects 
the valve box of the instrument 
with the horn. The valve mech- 
anism support is so made that 
it can be attached to or detach- 
ed from the instrument in a few 
moments. 

At the concert previously men- 
tioned, the possibilities of the 
invention were very strikingly 
evidenced. The tone of the in- 
strument was appreciably fuller, 

richer, and stronger when the auxetophone was at- 
tached, - the harmonics were clearer, and the high- 
pitched notes were more clearly defined than is pos- 
sible without the attachment. In the fortissimo pass- 
ages the tones had a solid, well-rounded ring of great 
volume, while in pianissimo the expression of the 
artist was well produced with a softness accompanied 
by distinct clearness of the tones. 

Timber is scarce at Tucson, Ariz., and fence posts 
are expensive. Recently, states the Industrial World, 
the manager of the Tucson Rapid Transit Company 
found it necessary to string some wire fencing, and in 
lieu of fence posts he cut up a lot of old boiler tubes 
Into suitable lengths and made holes in them to attach 
the wire fencing. He made some convenient gates by 
sliding 4-inch tubes inside of 4%-inch tubes, the col- 
lapsible tubes serving the purpose of cross bars. Re- 
cently, in sinking a well for power-station circulating 
water, he utilized the shells of two water-tube boilers, 
sinking them one above the other to a depth of 36 
feet. 



The Bndde Hydrogen Peroxide Process for 
Sterilizing Milk:. 

The problems confronting a public pure milk sup- 
ply are only too well known. The greatest difficulties 
arise from the fact that trade milk is drawn from so 
many quarters and such a varied assortment of sources, 
and then promiscuously mixed, that even if the supply 
from one set of cows should be pure, it is immediately 
contaminated by its admixture with th«* product from 
other doubtful cattle. Sterile milk in the generally 
accepted sense of the word is practically impossible to 
obtain. Numerous methods have been evolved for 
treating milk so as to render it perfectly innocuous. 
Scalding or boiling are the most commonly favored 
means for destroying germs, but heat destroys the 
character of the article, and in artificially-fed children 
it is invariably productive of rickets and other serious 
infantile maladies. In pasteurizing milk no two dairy- 
men adopt the same degree of temperature. 

Within recent years the tendency has been toward 
the use of a powerful antiseptic, such as hydrogen per- 
oxide. Although highly successful in its results, the 





Fig. 1 .—'Cello with the auxetophone attached 

which delivers the sound waves to the trumpet. 

On the floor is a pedal for modulating the air 

pressure, a pressure gage, and air filter. 



Fig. 2.— View of the instrument, showing 
mounting 1 of the valve mechanism and alu- 
minium connection between the bridge 
of the instrument and the valve. 





Fig. 8.— View of the Instrument 
looking on the delivery side of valve. 



Fig. 4.— The several component parts of the 

auxetophone. 



PLATING A 'CELLO BY COMPRESSED AIB. 

use of antiseptics requires care, since otherwise the 
requisite effect is not achieved or the taste of the milk 
is- quite changed. A Danish chemical engineer, C. 
Budde, D.Sc, of Copenhagen, has for some time been 
prosecuting his investigation along these lines, and 
after prolonged experiment has succeeded in evolving 
a process which has received the indorsement of such 
eminent bacteriologists as Prof. Von Behring, Dr. Ri- 
deal, Prof. Tanner Hewlett, and other well-known 
luminaries at the leading institutions of Europe. So 
effective is it in its application, that buddeized milk, 
as it is generically termed, is becoming extensively 
consumed not only in Denmark, but other European 
countries and Great Britain. 

Although it appears somewhat elaborate In compari- 
son with the popular dairy methods, the process is so 
Inexpensive as to enable the purified milk to be sold 
at the customary - price. The milk upon collection 
from the various farms Is brought to a central depot, 
where it is raised to a temperature of 122 deg. In 
this heated condition it passes through a centrifugal 
cleaning machine similar in design to a separator, but 



having only one outlet, the eream not being separated 
from the milk. This operation not only removes all 
particles of dirt suspended in the milk more effectively 
than ordinary filtering, but also serves to arrest any 
bacteria that may be adhering to the foreign articles 
and to the minute motes of the tissues of the cow 
which are always present in milk. It may be men- 
tioned in passing that such cleaning the inventor main- 
tains to be necessary in any milk treatment, since ex- 
periments have proved that the bacilli adhering to 
these different particles are the most resistant. Strik- 
ing illustration of the extent to which dirt is present 
in milk is afforded by the amount of residue that is 
found in the bowl of the centrifugal cleaner after the 
raw milk has passed through. 

From the cleanser the milk passes into a water- 
jacketed glazed earthenware vat, in which it receives 
the predetermined quantity of hydrogen peroxide 
(HA). The temperature of the water jacket can be 
raised to the requisite degree and maintained thereat 
merely by the admission of steam. The vat is fitted 
with a mechanical stirrer, which is actuated from time 
to time to create and maintain 
a homogeneous mixture. The 
peroxide is perfectly harmless 
when taken in small quantities. 
The amount used by Dr. Budde 
is very minute. The chemical 
is added to the fluid when heat- 
ed to the temperature of 122 
deg. F. 

The effect produced upon the 
milk by the hydrogen peroxide 
is that the enzyme catalase, 
first isolated by Loewe at Wash- 
ington in 1901, attacks the hy- 
drogen peroxide, and immedi- 
ately decomposes it into water 
and oxygen. The result is that 
the one volume of oxygen thus 
released — hydrogen peroxide 
consists of two equal parts of 
hydrogen and oxygen — immedi- 
ately seizes upon another atom 
of oxygen. Consequently, for a 
very short moment the oxygen 
is in the form of unic atoms, 
and exercises a far greater in- 
clination than ordinary oxygen 
to combine with the oxidizable 
substances present, which fact 
explains the well-known power- 
ful oxidizing qualities of the 
hydrogen peroxide. It is im- 
perative that the H 2 O a be chemi- 
cally pure. 

The product has been sub- 
jected to prolonged searching 
tests by eminent Swedish, Da- 
nish, Austrian, and German sci- 
entists and bacteriologists, who 
have pronounced an eminently 
favorable verdict thereon. Possi- 
bly the most striking of these 
investigations were those car- 
ried out by Dr. Th. Begtrup 
Hansen at the Silkeborg Tubercu- 
losis Sanatorium in Denmark in 
comparison with raw and pas- 
teurized milk. The results of 
these observations were com- 
pletely satisfactory. It was 
found that the patients partook 
of the buddeized milk readily 
and found it agree well with 
them; it was well absorbed and 
possessed good nutritive value; 
and in certain cases of gastric 
and intestinal disease agreed 
better with the patients than 
pasteurized milk, while no ill effects arose from the 
method of sterilization. Its greatest advantage, how- 
ever, was its sterility, while the fact that It insured 
the destruction of tubercle bacilli in mixed milk from 
several cows, such as ordinarily exists in trade milk, 
i. e., that generally provided for the public, was espe- 
cially commented upon. 



The wireless telegraph stations along the British 
coast established by the Marconi Company and the 
Lloyds have been taken over by the -British Post Of- 
fice, and hereafter will be operated by the government 
The long-distance stations, however, at Poldhu, Corn- 
wall, and Clifton are not included in the transaction 
and still belong to tbe Marconi Company. This act of 
the British government will no doubt mark an im- 
portant step in the commercial use of wireless teleg- 
raphy, because the Marconi Company has heretofore 
refused to communicate with vessels not equipped with 
the Marconi system of wireless telegraphy. The Brit- 
ish government will of course make no such distinc- 
tion. 
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MOVING A MOUNTAIN IN UTAH. 
One is accustomed to think of mining operations as 
being conducted deep in the bowels of the earth, and 
of miners working in cramped positions and an un- 
wholesome atmosphere of powder-smoke and grime. 
In Utah, however, mining operations are conducted for 
the recovery of metal on a truly enormous scale, out 
in God's good air and sunlight, 4n the course of 
which a mountain is being leveled' instead of caverns 
being hollowed out within the earth's crust. 



years later the Utah Consolidated Copper Company, 
with that mine as its principal asset, made a profit of 
$2,750,000 in a year, and is still making an increasing 
output. 

Copper is the determining factor that has made all 
the difference. 

In 1896 Mr. Newhouse secured sufficient capital to 
erect a cyanide plant, and the mine was a fairly profit- 
able gold producer for a time, but profits dwindled and 
ceased, surplus capital evaporated, and total failure 



that mine, now known as the Utah Consolidated Cop- 
per Company. Prospecting on these revealed an enor- 
mous lenticular deposit of copper sulphide, formed 
by replacement in limestone, and even this was not 
the limit, later investigation showing hundreds of 
acres of old igneous intrusive monzonite to have been 
impregnated with copper solutions, possibly by the 
same later eruptive action as caused the replacements. 
This forms the property of the present Boston Con- 
solidated Copper Company, and the mountain now be- 




Aerial cable tramway sending down to the railway ores from the 

Utah Apex mine. 



One of the "benches" above the tramway shown in frontispiece 

of this issue. 



Nor are the unusual, even sensational, methods of 
mining adopted the only interesting features in the 
history of the Boston Consolidated and adjacent mines 
at Bingham Canon, Utah. In all the history of mining, 
always fascinating by reason of its surprises, there is 
no story more romantic than that of the transformation 
of the Highland Boy, on the verge of failure as a gold 
mine, into one of the largest copper producers of the 
world. 

The iron gossan outcrop in Bingham Canon had long 
been a local landmark, and was known to contain gold 
to the value of $4 to ?8 a ton, but in a very refractory 
state; in 1895 the Highland Boy mine, upon which 
considerable development work had been done, was 
offered for sale as a gold mine for $300,000, and re- 
fused after examination by a Montana syndicate. Ten 



seemed imminent, when, toward the end of 1897, rock 
that was going over the dump as waste was found to 
contain 8 per cent of copper. The lowest development 
adit had penetrated a large body of iron pyrites con- 
taining enough chalcopyrite to bring it up to the above 
value. 

Prospecting in the same neighborhood by Col. E. A. 
Wall's associates disclosed a great laccolite of mon- 
zonite porphyry, half a mile long and extending well 
up the mountain ridges, containing — if everything as- 
saying over 1.5 per cent copper is considered as ore — 
over two hundred and fifty million tons. 

The overlay of the Highland Boy sulphide deposit 
was also found to be largely impregnated with copper, 
and this led Mr. Newhouse to acquire large holdings 
adjoining, but not included in the combination owning 



ing moved, as shown in our front-page illustration. 

Operations were commenced upon the underground 
sulphides assaying as much as 8 per cent of copper, 
but it was at first a question whether the higher im- 
pregnations could be mined at a profit. Ore carrying 
as little as 1 per cent had been profitably mined at the 
Atlantic in Michigan, but that was native copper, 
whereas the Bingham deposit was all sulphide. On 
account of the latter being so readily accessible, how- 
ever, practically no shaft sinking or pumping being 
required, it was very cheaply mined, and, with the 
present stripping methods breaking enormous quanti- 
ties of rock at very low cost, a handsome profit over 
mill and smelter costs is shown. 

The solid sulphide ore mined below still pays for 
the operations on the mountain top, ore being stoped 




A great smelter at Garfleid, Utah, bull* especially to treat the ores excavated at Bingham Canon. 

* MOVING A MOUNTAIN IN UTAH. 
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from three underground levels in a deposit at some 
places 100 feet wide. The ore is discharged from the 
upper to the lower levels by chutes, and from the 
lowest directly into cars of the "high line" of the Rio 
Grande Western, which convey 750 tons daily from the 
Boston Consolidated to the smelter of the American 
Smelting and Refining Company at Garfield. 

The stripping operations at the top of the mountain 
began with the removal of waste rock overlying the en- 
riched monzonite, the ground having been leached of its 
values to a depth varying from 30 to 60 feet. This 
waste is carried round the mountain and dumped on 
the far side, where the ore body lies lower and could 
not be eventually mined by removal of the overlay. Now, 
however, sufficiently rich ore to be sent to the mill is 
being stripped in the same way, and sent down by the 
tramway shown in our illustration, the whole of the 
rock exposed by each blast being carefully sampled 
and assayed and sorted accordingly. 

For the stripping operations five steam shovels were 
first sent up the mountain by a specially-built railroad 
with numerous switchbacks. 

The hilltop is laid out in four benches from 40 to 
120 feet high, the highest bench being kept farthest 
tack, so that rock blasted there does not fall upon 
and impede the tracks upon the bench below. Well- 
drilling machines are used to drill 5-inch holes 30 feet 
apart in a line as far back from the face of each bench 
as the explosive will break. When the holes reach 
the level of the bench below, they are pumped out and 
"sprung" with 25 sticks of 40 per cent dynamite, again 
with 50 sticks, and sometimes again with 75 or more. 
This makes a cham- 
ber at the bottom of 
the hole large enough 
fcr the breaking 
charge, which is from 
20 to 60 boxes of pow- 
der per hole. A row 
of holes is fired simul- 
taneously by electrici- 
ty, and the whole face 
of the bench is moved 
and shattered so that 
it can be handled by 
the steam shovels. On 
the average 2.8 tons of 
rock is broken per 
pound of explosive 
used, and 0.68 ton per 
foot of hole drilled. 
Masses too large to be 
handled by the shovels 
are drilled with per- 
cussion or air-hammer 
drills and split up. 

Each of the shovels 
is of 90-ton capacity, 
with a 5-ton dipper. 
Two trains of wooden 
dump cars attend each 
shovel, and the latter 
fill the 4-ton cars at 
the rate of about one 
a minute. Four shov- 
els, each working two 
shifts of ten hours, 
have handled 14,000 
tons in a day, making 
175 tons per hour 

each. The cost of excavation has been as low as 12 
cents per ton of ore delivered in the cars, including 
explosives, labor, and shoveling. 

The ore selected to go down to the mill is dumped 
by the cars in a 400-ton receiving bin at the top of the 
incline shown in our illustration, which feeds it into 
the 12-ton skips of a balanced gravity tramway. The 
latter has two pairs of tracks 2,100 feet long descend- 
ing the hillside at a gradient varying from 23 deg. to 
27 deg. The skips discharge about 150 tons per hour 
into the steel-tank receiving bin at the foot of the 
tramway, having a capacity of 3,000 tons, which dis- 
charges directly into the railroad ears of the high line. 
The smelter at Garfield shown in our illustration was 
built- especially for treatment of the ores of the Boston 
Consolidated Utah Copper Company, and other mines 
of the neighborhood after contracts had been made 
with them providing for a certain constant supply.' 

On account of the mountainous and irregular nature 
of the ground aerial cable tramways are found to be 
the cheapest- means of transporting the ore: in some, 
cases, that of the Utah Apex mine being shown, hi one 
of our illustrations. In these buckets suspended .from 
rollers travel upon a fixed cable supported pp. towprs, 
the buckets being r clamped to an endless traveling 
cable passing round drums at the head' and foot of the 
line, the weight of the loaded buckets deacettTHng. carry- 
ing up the empties on> the other side.. 

From present indications, only- the price of copper 
can limit the alteration of the horizon in Bingham 
Canon, the time being measurably distant when the 
gulches will be filled up with waste rock and the moun- 
tain top reduced to about their level. 



A NEW AUTOMATIC ELECTEIC SIGNALING SYSTEM 
FOB EAILEOADS. 

BT THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

An important development in automatic signaling 
for railroads has recently been introduced in Great 
Britain by the Great Western Railroad, the foremost 
trunk line in the country. Despite the elaborate na- 
ture of the block system, and the strict rules laid 
down in connection with its working, several accidents 
have recently occurred in the country owing to the 
ordinary semaphore signals, especially those at the 
distant point, being inadvertently overrun by the engi- 
neer, more particularly in the case of express trains, 
the mishap being due to the signals being obscured by 
fog, snow, or rain. Notwithstanding the excellence of 
the block working, this dependence upon the human 
element has proved its weakest link. The Board of 
Trade department of the' government, which is re- 
sponsible for insuring the safe operation of railroads, 
has long advocated the adoption of an automatic 
signaling system whereby the engineer is given on his 
engine not only a visual but also an audible indication 
of the condition of the section upon which he is enter- 
ing at any time, since it is realized that the momen- 
tary occupation of the engineer's attention to any 
other detail on the locomotive at the instant of passing 
a signal might easily jeopardize the safety of his 
train. 

The Board of Trade officials have subjected the latest 
Idea, which has been adopted by the Great Western 
Railroad, to the most severe and exacting tests; and 




Section of track provided with central ramp. Rear view of locomotive, showing contact shoe. 

A NEW AUTOMATIC ELECTEIC SIGNALING SYSTEM FOE EAILEOADS. 

although it is valuable as an auxiliary to the ordinary 
semaphore, it can be safely operated without the lat- 
ter, and as a result of their investigations have con- 
ceded to this railroad permission to remove their 
semaphores and operate a section of their track solely 
upon this new system, which concession is the first 
that has ever been granted to any English railroad 
and consequently marks an important era in ^he safer 
working of railroads. 

The system adopted' is entirely electric, there being 
no mechanical parts, such as triggers, to come into 
contact, so that no concussions can result which might 
iinperil the durability of the invention.' Upon the 
locomotive is carried a downward projecting shoe, 
similar in design to that utilized upon street railroad 
cars to collect the current from the feed rail, and this 
shoe comes into contact with a long section of ramp 
laid between the tracks, thereby establishing electrical 
communication, and notifying the engineer . in , the 
cab both visibly and audibly whether the section of 
road he is entering is blocked or clear. These audible 
signals comprise a steam whistle or siren, which is 
sounded to notify that the signal is at "danger": while 
"line Clear^' is signified by means of an electric bell. 
Either of these signals, when once set in action,, con- 
tinues to' sound- until, it' is stopped by the engineer, 
so that the latter must, inevitably realize the condition 
■ of the track, by stopping the whistle or bell," thereby 
accepting the warning estendedto him. Both signals 
are- given by the operator- in the signal - cabin . to the 
engineer without the movement of any apparatus on 
the track, this latter constituting a fixed ramp. More- 
over, should there be any breakdown in the electric 



circuits a danger signal is conveyed to the engineer 
whether the road is clear or otherwise, so that his 
attention is drawn to the fact instantly. Also, should 
the insulation of the ground apparatus be broken by 
the presence of grease, dirt, snow, water, etc., so that 
the electric circuits cannot be connected, the danger 
signal is instantly sounded. In addition to the siren 
and electric bell placed in the locomotive cab, there is 
an indicator extending corresponding visual signals, 
the danger signal being represented by the word 
"danger" printed on a red ground appearing in the 
glazed aperture of the indicator, while "line clear" is 
represented by a clear white space. It will be realized 
therefore that much of the value of the system lies in 
the fact that the danger signal is operated whenever 
any untoward circumstance exists, such as apparatus 
breakdown, disturbed insulation, etc., whether the line 
be clear or vice versa. 

Immediately beneath the cab of the locomotive is 
placed the shoe (in the accompanying photograph the 
tender of the locomotive has been removed to show its 
position), which comes in contact with the fixed ramp, 
during the passage over which it is lifted. The normal 
position of this shoe is 2%i inches above rail level, but 
when passing over the ramp, owing to the latter pro- 
jecting Some distance above rail-level, it is raised about 
1% inches. This contact shoe is of stout construction 
and is capable of adaptation to any type of engine. The 
contact face is 7 inches wide and it is case-hardened. 
There is a strong spiral spring provided which insures 
the shoe returning to its normal position directly it 
leaves the ramp. This shoe is insulated from the 

mass of the engine, 
and the caution signal 
is operated by the dis- 
ruption of a local elec- 
tric circuit on the lo- 
comotive. In its nor- 
mal position the shoe 
serves to complete 
this electrical circuit; 
but directly it is 
raised, as when pass- 
ing over the ramp, and 
even if only raised %: 
inch, the circuit is 
broken. The result of 
this circuit interrup- 
tion is that a steam 
whistle is brought into 
action which has pre- 
viously been held 
closed by the circuit. 
In connection with 
the whistle and bell 
signals, an indicator 
board is attached at 
the side of the cab. 
There is a large slot 
before which appears 
the notification "Dan- 
ger" upon a red 
ground, when the sig- 
nal is against the en- 
gineer, giving way to 
a blank white space 
when the line is clear, 
these two notifications 
coinciding with the 
whistle and bell sig- 
nals respectively. Thus the engineer is given a clear 
positive visual warning in addition to the positive 
audible signals. The push button shown on the side 
of the indicator is that by which the engineer stops 
the ringing of the bell, and the lever the means by 
which the steam whistle is closed. The ramp is laid 
down at the point where the distant signal is desired to 
be given, and, if the semaphore is still to be retained, 
is installed beside it, centrally between the running 
rails. It comprises a bar of T iron mounted and insu- 
lated upon a timber base, and is bolted to the cross- 
ties to insure rigidity. Upon tracks upon which fast- 
running trains are maintained the ramp is made 60 
feet in length; while for branch lines a 40-foot length 
has been found to be sufficient. 



The cause of the disappearance of rust from iron 
bars, etc., used in the erection of reinforced cbp.er.eie 
structures, has been traced by Rohland, in Stairl/und 
Bisen, to the presence of acid carbonates and sulphates 
in the cement, these salts dissolving the irpn "oxide 
and leaving the metal bright. The cement in Setting 
absorbs carbonic acid from the air, thus: fommrng^the 
necessary acid- carbonates; and experience bje sho'^n 
that the d&rusting process is effected whilpxtbpjdoii- 
crete is' setting and commencing to harden... VT^^SJs- 
covery" affords an additional guarantee ~t or** Stift safety 
of reinforced concrete structures; inasmuch as ; the 
metal- is protected from rusting by the alkaline re- 
action of the cement during the mixing process, .and 
any rust on the bars is removed by the action of the 
acid carbonates at an early stage in the erection of the 
structures. 
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TEE VESSEL TEAT ACCOMPLISHED THE HOBTHWEBT 
PASSAGE. 

BT 3. MAYNB BAlTIMOttE. 

The Norwegian seventy-flve-foot sloop "Gjoa," 
which is famous the world over for haying been 
the first and only craft to have threaded its way 
through the Arctic Ocean from the north Atlantic to 
the Behring Sea, is now the property of the city of 
San Francisco. Capt. Roald Amundsen, the noted 
Arctic navigator, sailed from Christiania, Norway, 
with a crew of seven in the year 1903, and after 
nearly three years he suc- 
ceeded in reaching Nome 
City by way of the North- 
west Passage. From there 
he sailed his little vessel 
out into the Pacific, and 
thence down the coast to 
San Francisco harbor. 
Later he returned to Nor- 
way, leaving the "Gjoa" at 
the Mare Island navy 
yard. The little craft 
was turned over to the 
Norwegian consul at 
San Francisco by his gov- 
ernment, with instructions 
to make whatever dispo- 
sition of this historic ves- 
sel he deemed best The 
consul finally concluded 
to present the "Gjoa" to 
the city of San Francisco 
in behalf of the Norwegian 
government, to be pre- 
served as - a relic and 
souvenir of the feat ot 
Capt Amundsen in mak- 
ing a voyage through the 
Northwest Passage. 

The city authorities 
gladly accepted the gift of 

the famous old craft, and decided to place .the vessel 
in a conspicuous position at the extreme western con- 
fines of the Golden Gate Park, just bordering on the 
ocean beach. 

The "Gjoa" was fitted into a cradle of wood, and 
loose dry sand filled in all around up to the water- 
line. The work of hauling the old sloop out of the sea 
up the beach for a height of more than 40 feet and 
several hundred feet across the big boulevard to the 
point where it is mounted in permanent position proved 
a very heavy and difficult task of engineering. Sev- 
eral days were required to accomplish this work. 

The total weight of the empty hull of the "Gjoa" 
is estimated at 300 tons. The total length over all is 
75 feet; length of waterline, 65 feet; beam, 16 feet; 
depth of hold, 16% feet. 
The "Gjoa" was not 
primarily intended for 
Arctic navigation. When 
purchased by Capt. 
Amundsen, the vessel was 
reinforced with stout 
wooden and iron beams 
and sheathed with an 
outer layer of 2-inch 
planking and fitted with 
a petroleum engine of 39 
horse-power and a two- 
bladed propeller. However, 
sails were depended upon 
as main motive power. 

»-•-« 

A TAME NAUTILUS. 

BY CHAELE S F. HOLDEB. 

The accompanying 
photographs show a paper 
nautilus which was so 
tame that I could handle 
it with impunity. The ani- 
mal was brought to me 
without a sheil, and 1 pro- 
vided it with one. 

The beautiful animal 
seized upon it with all the 
eagerness of a homeless 
hermit crab, occupying it 
at once. When alarmed it 
would crouch low, its en- 
tire body and tentacles 
drawn into the shell; 
nothing but the green eye 

,.$>,. be seen peering over the edge. Then, when satis- 
fled that all was well, it would gradually come out, 

■ changing tint and shade of blue all the time, present- 
ing a most interesting spectacle. Now the two large 
shell-forming arms would creep out and slowly envelop 
the shell, until it was entirely covered by the speckled 
blue mass. The animal would do this even when I held 
the shell.. The animal did not display any fear, and 
would throw its tentacles about my fingers, and even 



leave the shell and permit me to handle it. This is 
well shown in the illustration, where the animal is 
leaving the shell which I am holding. Its big blazing 
silver shell-making tentacles are being thrown over 
my hand, while the other arms are toying with the 
weed at the bottom. 

The dark spot in the center is the mouth, or the 
black mandibles surrounded by a white circle of 
muscle. In another view the animal is seen entirely 
out of the shell; its mouth near my thumb, one long 
tentacle thrown across my fingers, while the big 




THE "GJOA" BEACHED AND ABOUT TO BEGIN ITS "INLAND VOYAGE" TO GOLDEN GATE PAKE, 

spreading tentacles of silver and blue are being waved 
aloft like brilliant Venetian banners. The eye is shown 
as a pure white spot, just below the mouth and near 
the large gill openings. Below this hangs the bag-like 
body. When I withdrew my hand the nautilus fastened 
itself to the glass sides of the tank and hung, a 
glistening mass- of color, scintillating in the light. Not 
one person out of a thousand could even guess what it 
was. Even teachers of zoology, when the shell was 
taken away, failed to recognize it, and there was some 
reason, as this was the first opportunity they had had 
to see the animal really alive. By placing a cloth over 
the tank, and raising and lowering it, the nautilus 
could be made to change its color. 
If the broad tentacle is examined it will be seen to 




SCENES IN THE LITE OF A TAKE PAPEB NAUTILUS. 

have radiations which correspond to those of the shell 
itself. It also bears numbers of glands, and clings 
tenaciously . to any object it may touch. These ten- 
tacles are the shell makers, and part of the work in 
shell making was observed in a specimen that had no 
shell. Resting on the bottom, it held its two shell- 
secreting arms above, side by side; in point of fact, 
they were joined at the hftse- Then from the glands 
oozed the shell-making secretion, and it soon appeared 



as a gelatinous east of each tentacle, the exact siz > of 
the shell the animal had been inhabiting. 

The .radiation on the face of the tentacles mad'a the 
radiations on the shell, and one could imagine that 
gelatin had been pressed into the molds and allowed 
to harden; and this is practically what is done. The 
two molds (tentacles) are held up close together; 
the left one forms the left side, the right one forms the 
right side. Then by manipulation they are joined 
together. Indeed, the two tentacles have been joined 
all the time, and so form a mold in which the beautiful 

shell op egg capsule is 
made. I watched this 
radiant creature all day 
and late into the night, 
and the following morn- 
ing part of the new shell 
was found, a delicate, 
tenuous mass, that would 
gradually harden. Hence 
I believe that a new and 
large shell can be pro- 
duced in a few hours, and 
nearly a whole one was 
made by this animal in the 
Avalon zoological station 
between 1 o'clock in the 
morning and 9. 

It is given in all the 
textbooks, I believe, that 
the male of the argonaut 
is a minute animal hardly 
an inch long. This cannot 
be so in all species. I 
have a male which has a 
radiant spread of eight or 
nine inches, and is as large 
as the female. The female 
lives in the shell and de- 
posits her eggs here — yel- 
low masses which hang in 
the shell. I saw her leave 
the shell and wander about at will, darting into 'it when 
alarmed, and having practically all the habits of an 
octopus. The male of this species is large, and might 
readily be taken for an octopus, having its habits. The 
beautiful animal appears- at the Southern California 
channel islands, especially Santa Catalina, in Febru- 
ary and August, from ten to twenty shells being found 
every year. Doubtless hundreds come ashore, but are 
deserted and broken. 

The argonauts that I have kept in confinement, threa 
in number, were extremely interesting. They would 
eat fish from my hands readily, and displayed little or 
none of the timidity of the octopus. When alarmed 
they would dash away, filling the water with ink and 
propelling themselves by the siphon, out of which they 

sent water with such force 
that when held above it, 
the stream would go five 
or six feet through the 
air. 1 noticed that the 
octopus tried to use this 
as a defense, as. when 1 
mcved my hand near its 
egg cluster it would direct 
the siphon at me, and shoot 
a stream with such force 
that it was easy to see that 
small enemies, at least, 
would be blown away. 

»-•-* ■ 

The Grand Trunk Pa- 
cific Railway (Canada) 
has commenced a novel 
undertaking whereby a 
record of the growth of 
the West so far as the rail- 
way is a factor in its 
growth will be kept The 
official photographers of 
the company- have begun 
to work on the plan of the 
company, and towns along 
the line will be photo- 
graphed, each photograph 
being duplicated yearly, so 
that a continuous record 
may be obtained and kept 
of each individual town 
from the time it sprang 
! up throughout the period 
of its growth. The record 
kept Is expected to be of Invaluable importance in years 
to come. 



In British Columbia platinum is found in many of 
the alluvial gold workings, where it can be saved as a 
by-product. The saving of it in a small way is, how- 
ever, attended with so much trouble that it has been 
practically neglected and no appreciable production 
made recently. 
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RECENTLY PATENTED INTENTIONS. 
Pertalnin g to Apparel. 

BUBIAL-EOBB. — C. I. Owen, New York, 
N. Y. The aim of this invention Is to provide 
a construction which will enable collars of dif- 
ferent styles to be used with the same grave 
clothes, and which will also enable the collar 
to be readily attached or detached to and from 
the clothes and around the neck of the body. 



Electrical Devices. 

ARMATURE. — J. P. Nickonow. Evansville, 
Ind. The Invention relates to armatures of a 
type suitable for dynamos and motors, the par- 
ticular purpose being to render the armature 
strong and durable, and especially braced 
against the influence of centrifugal force. It 
relates to means for improving the circulation 
of air adjacent to the armature, in order to 
prevent overheating of the windings thereof. 

ELECTRIC THERMOSTAT.— J. R. Carpen- 
ter, Hancock, Mich. The invention pertains to 
electric thermostats, the more particular pur- 
pose being to provide a construction in which 
the action is alternative ; that is to say, either 
an Increase or a decrease in the temperature 
beyond a predetermined limit will cause an 
alarm to be actuated. 

Ot Interest to Farmers. 

HAY-RETAINING DEVICE FOR HAY- 
STACKERS. — J. O. McCreert, Fort Morgan, 
Colo. In a well-known apparatus a series of 
parallel teeth are pivoted to a head forming 
part of the stacker frame which rests on the 
ground. Hay is carried up to the stacker and 
deposited by a sweep rake. The teeth of the 
stacking apparatus are provided with pivoted 
fingers for retaining the hay deposited thereon, 
said devices being adapted to release the hay 
when the teeth are raised for throwing the 
hay backward. The Invention is an improve- 
ment In construction and attachment of the 
hay-retaining fingers. 

SEED-DRILL — G. W. Nation, Alliance, Neb. 
In operation the framework being drawn 
through the field, the disks which are provided 
with radial sickle shaped blades stir up the soil, 
and prepare it for being furrowed by furrow 
openers of the drilling attachment. The rota- 
tion of the dropping wheels permits the grain 
to move In predetermined and regular quanti- 
ties through shoes into the furrow, and the 
shoes may be adjusted to any position by a 
handle. 

CORN-HANGER. — E. F. Swanson, Gales- 
burg, 111. The invention is an Improvement in 
corn hangers for hanging ears of corn for use 
as seed corn or otherwise. Brackets are ar- 
ranged in pairs and consist of two wires loosely 
wound at their middle portions side by side 
around the round part, or bearings, usu- 
ally two full turns, with their free ends bent 
upwardly to receive the ears, and when in use 
the brackets are turned on the round portions 
to space apart the adjacent arms. It is sus- 
pended by a hook. 



Of General Interest. 

TRESTLE. — R. J. Koch, New York, N. Y. 
The improvement is in trestles of a folding or 
knock-down type for general use where such 
an elevated support is required, and has in 
view a trestle preferably in the main con- 
structed of sheet metal, providing a rela- 
tively strong structure which, when disassem- 
bled, may be packed within a space approxi- 
mately not larger than the trestle beam 

SHIPPING-CASE. — C. C. Hotchkiss, Great 
Bend, Kan. The invention is adapted to vari- 
ous kinds of shipping case devices, and relates 
primarily to the corner connections between 
the several walls of the case, the same being 
so constructed as to permit of the rapid and 
convenient assembling and disconnection of 
such parts, and producing, when erected, a 
case capable of withstanding rough usage. 

SEPTIC TANK. — A. W. Huhsman, Staunton, 
111. The tank is for use in sewage disposal, 
in which the sewage Is partly purified by 
means of fermentation or putrefaction, in 
which the passage of sewage therethrough can 
be readily controlled, which permits it to 
escape in case the outlets are clogged so that 
the material backs up within the tank, and 
which is provided with manholes, and manhole 
covers so that the tank can be tightly closed, 
while access can be easily had thereto. 

HATCH. — A. N. McGray, Boston, Mass. 
This hatch cover can be securely battened down 
upon the hatchway to prevent water from 
entering the hatch if the vessel is laboring In 
a seaway so that waves break upon deck, or 
to prevent the escape of liquid from within 
the vessel where a hold section has become 
filled by accident, or serves as a container, for 
liquid in bulk, or Is filled with liquid for bal^ 
last or stability purposes, which can be easily 
manipulated and in which "dead" space under 
the deck Is reduced to a minimum. 

GAGE FOR DEEP-SEA SOUNDINGS. — J. 
Mel and T. Jones, Jr., Galveston, Texas. One 
purpose of the invention is to provide a liquid 
gage or recorder for deep sea soundings, so 
constructed that it will contain no moving 
parts, and so that its action is both positive 
and direct, and so that the instrument can be 
used an indefinite number of times without any 
delay. 

BOTTLE-WRAPPER. — E. C. Rinneb, Coshoc- 
ton, Ohio. The invention pertains particu- 
larly to that type of wrapper which Is formed 



of corrugated cardboard or pasteboard. The 
improved construction tends to distribute the 
pressure when a number of articles covered 
by the wrappers are packed in a shipping case. 

CEMETERY STRUCTURE.— G. C. Simp- 
son, West Newton, Mass. The invention re- 
fers to reinforced concrete and provides im- 
provements in cemetery structures, such as 
mausoleums, memorials, burial vaults and the 
like, whereby the structure is rendered ex- 
ceedingly durable and fireproof, can be cheaply 
erected, and enables the builder to provide any 
architectural features and an unlimited variety 
of designs and appearances. 



Hardware. 

- CURRYCOMB.— A. C. Ditmab, Davenport, 
Wash. This currycomb will be substantially 
self-cleaning, that is, it is constructed in such 
a way that when pressure is removed, cleaning 
devices which are attached to the sides of the 
teeth will move down toward the points of 
the teeth in such a way as to clean or wipe 
them. 

NUT-LOCK. — W. E. Frazee, Perham, Minn. 
In this invention the object is to provide a 
device simple and efficient In construction and 
inexpensive to manufacture, which will effect- 
ively lock a nut in place on the shank of a 
bolt against accidental displacement, and 
which can be readily loosened by hand. 

TOOL-GRINDING APPARATUS. — G. W. 
Riddle, Breckenrldge, Mo. A leading feature 
in this invention is the arrangement of the 
three hollow legs composing the frame in such 
convergent relation to the shaft of the grinder 
proper that one serves as a support for the 
said shaft and another as a guide and protec- 
tor ' for a retracting spring connected with the 
shaft. 

SOLDERING DEVICE. — F. S. Chapman, 
Kenton, Ohio. The Invention provides improve- 
ments in means for use in soldering metallic 
parts and Is especially applicable to those 
joints used in electrical constructions which 
require a good metallic contact in order to 
provide against undue resistance to the elec- 
tric current in the conductors at thei» point of 
union. 

OILSTONE-HOLDER. — F. J. Badge, Brook- 
lyn, N. Y.. and C. L. Carle, Salfords, Horley, 
Surrey, England. In general, this invention 
consists of a relatively long bar provided with 
a handle and having a tool seat on one face 
extending in the direction of its length, prefer- 
ably V-shaped in cross-section, and a spring 
to bind on the inner end portion of the tool and 
force the tool to the seat, adjustable along the 
length of the member. 

PROCESS FOR THE MANUFACTURE OF 
A MIXTURE OF GAS AND AIR FOR ILLUM- 
INATING PURPOSES.— F. W. Wolff, Berlin, 
Germany. This process is for use in the pro- 
duction of a gas and air mixture for illuminat- 
ing purposes, there being a connection with the 
pipes of a gas work and employing a suction 
and forcing apparatus which produces and 
sucks the mixture at low pressure and feeds 
it at an increased pressure to the consumption 
place. 



bricks arranged one series above the other, and 
a series of spaced apart vertical draft columns 
between the bricks and extending across the 
joint between the series of bricks, and pro- 
vided with openings, the columns operating to 
hold the bricks in place. 

CHAIR.— I. Mason, New York, N. Y. This 
chair is capable of being converted for various 
uses. The invention consists in a device com- 
prising an arm chair having a removable seat 
that can be so fitted to the arms and back as 
to cover the intervening space and provide a 
table bounded by the upper contour of the 
chair. 



Heating and Lighting. 

GAS-PRESSURE REGULATOR. — J. G. Wil- 
son, New York, N. Y. This gas pressure regu- 
lator is for use in the service pipe between the 
gas meter and the burners, and is arranged to 
insure uniform pressure at the burners, to 
render the regulator exceedingly sensitive, and 
to prevent the working parts from sticking. 

DRIER J. M. Urqelles, Baracoa, Cuba. 

The drier is intended more especially for coffee 
and similar materials. It consists of a sec- 
tion oven, each section divided into drying 
compartments, each compartment having a 
track therein, a truck movable over the track 
having containing drums, with the axes ex- 
tended through a plate which forms the front 
of the compartment and carries means for 
driving the drums, steam coils arranged in the 
compartment under the drums, and means for 
introducing hot air jets over the drums. 

MANHOLE AND BONNET FOE PIPES 
AND FURNACE-CASINGS. — E. Pannenborg, 
Syracuse, N. Y. An object of this invention 
is to so construct the cover -or bonnet for 
closure of an opening formed in a hot air 
furnace wall or a hot air pipe, that the ma- 
terial removed in the formation of such an 
opening will be used in the production of a 
bonnet or cover therefor, and thus economize 
material. 



Bonsebold Utilities. 

STOVE. — F. Madsen, Wilbur, Wash. The 
present invention has for its principal objects 
the following : first, to increase the available 
radiating surface in a stove ; second, to cause 
the heated gases to maintain closer and more 
Intimate contact with the metal of the radiat- 
ing surfaces ; third, to regulate the output in 
heat of the radiator. 

COMBINED NAPKIN RING AND HOLDER. 
— W. L. Barnard, Halstead, Kan. The inten- 
tion here is to provide a ring and holder sim- 
ple In construction and inexpensive to manu- 
facture, which can be used to hold a rolled 
napkin when the latter is not in use, or which 
can be converted into a holder for securing 
the napkin in position upon the body of a 
person during meals. 

STOVE. — B. C. Cold, Chicago, III. The in- 
vention comprises a plurality of series of fire 



Machines and mechanical Devices. 

STAVE-CUTTING MACHINE.— E. C. Thob- 
schmidt, New York, N. Y. The object of this 
inventor is to provide a new and improved 
stave-cutting machine, arranged to quickly 
and accurately give the desired shape to the 
stave, both as to the longitudinal contour of 
the side edges as well as the bevel thereof 
and without requiring handling of the material. 

AUTOMATIC LOCK FOR HOISTING AP- 
PARATUS.— R. M. Rodqers, New York, N. Y. 
The invention appertains to an improved lock- 
ing device for hoisting appliances, more espe- 
cially dumbwaiters, in which relation it auto- 
matically operates under the tendency of the 
load to lock the car in any position of its 
movement immediately after the pull on the 
hoisting wheel ceases. 

GUIDE ATTACHMENT.— H. Holmes, Duf- 
fey, Cal. The main purpose here is to so 
construct the guide that the cable may be 
readily removed therefrom without disassem- 
bling the device ; and a further important ob- 
ject is to so connect the body of the device to 
the stationary support that it may freely rotate 
in respect thereto but cannot become detached 
therefrom. 

GOVERNOR. — G. H. Wilson, Spokane, 
Wash. The object of the inventor is to pro- 
vide a new and Improved governor, for use in 
automatically checking the speed of automatic 
fire escapes and other machinery requiring a 
steady, uniform motion. When the machine 
again runs at a normal rate of speed the pis- 
ton Is returned to its normal position by the 
action of a spring. 

WASHING-MACHINE.— -J. D. Williams, 
Clay City, Ky. In this case the purpose is to 
provide novel details of construction for a 
washing machine, which embody reciprocating 
rollers with a corrugated spring-pressed plate 
in the suds box, and other novel features that 
co-operate and together afford a simple, very 
effective and convenient machine. 

LOCK FOR DAVITS.— W. J. Ryan and L. 
Tanning, New York, N. Y. The invention re- 
fers to davits and associate mechanism for 
handling small boats on shipboard. The inven- 
tion comprehends a davit including a staff 
which may be turned for the purpose of hand- 
ling a boat, the limits of the turning being ad- 
justable at will. 

DISPENSING-MACHINE.— P. C. Petersen, 
Perth Amboy, N. J. The invention is an im- 
provement in machines for dispensing cigarettes 
and matches or similarly-shaped articles and 
has in view an apparatus to be actuated by a 
check or coin-controlled mechanism and which 
will deliver a cigarette and a match at each 
operation. 

FLYING-MACHINE.— W. H. Martin, Can- 
ton, Ohio. Two general principles are compre- 
hended in this invention, one serving to effect 
an automatic adjustment of an aeroplane to 
such an angle to the horizontal as to cause 
it to have a buoyant tendency from the resul- 
tant upward pressure against its lower sides. 
The other serving for the automatic balancing, 
or self-righting quality of the aeroplane as 
against tendency to dip sidewise about its 
axial line of flight. 

ELEVATOR. — W. T. Long, Sumner, Wash. 
In this elevator, Mr. Long provides a carriage, 
a frame being provided to travel in guides in 
the carriage, a yoke being disposed in the 
frame, two clamps being pivoted to the yoke, 
the clamps being also pivoted to the frame, 
the means being provided to limit the move- 
ment of the yoke and to move the frame rela- 
tively to the carriage.. 

OIL-FEED FOR DRILLS. — M. Gallowics, 
New" York, N. Y. The object of this inventor 
Is to provide means for feeding oil through 
the bit of the drill to its cutting point. More 
specifically the device embodies an oil head 
which is formed above the drill chuck, and this 
oil head is provided with means for controlling 
the flow of oil from the reservoir through the 
oil duct which is formed longitudinally in the 
drill. 

PUMP. — F. Foley, Crowley, La. The valve 
In this case comprises a series of members 
arranged in superimposed position, adapted to 
seat, one above- the other, effecting closing 
position, arid at the same time being adapted 
to lift, or be lifted, to opening position. "The 
valve is designed for use upon a pump piston 
having an opening vertically therethrough. 

FEED MECHANISM FOR TUBE-CUTTERS. 
— W. Cushing. Claysville, Pa. The object of 
the invention is to provide a feed mechanism 
for feeding a mandrel used for forcing the 
cutting wheels of the revoluble cutter outward 
in a gradual but positive manner, to insure the 
proper cutting of the cutting wheels .without 
danger of Injury to the same. 



Prime movers and Their Accessories. 

VALVE-GEAR. — T. O'Brien, New York, 
N. Y. More particularly stated the invention 
comprises a construction whereby certain mov- 
able valves actuated periodically by push rods 
are readily disconnected from the latter and 
from their housings, and tnus removed from 
the engine and easily replaced within the en- 
gine by reversing the steps necessary to re- 
move it. 



Railways and Their Accessories. 

COMPRESSED-AIR SIGNAL. — R. Arm- 
strong, Victoria, British Columbia, Canada. 
Particularly stated the invention comprehends 
a whistle operated by compressed air from 
the signal pipe, and valve mechanism controlla- 
ble by variations in the pressure of air within 
the signal pipe for controlling automatically 
the supply of air to the whistle. 

DELIVERY APPARATUS.— H. B. Murray, 
Jr., Portsmouth, Ohio. More particularly the 
invention relates to apparatus adapted to be 
used in connection with railroads or the like, 
for delivering messages and dispatches. It can 
be used for delivering messages from a car to 
a point alongside a track or vice versa-, and is 
so constructed that one or more messages can 
be delivered without the necessity of resetting 
the apparatus. 

RAILWAY-CUSPIDOR.— W. Hill, Albany, 
N. Y. The invention relates to certain im- 
provements in cuspidors especially designed for 
use in railway cars or other vehicles, and one 
object Is to provide a device which may be 
readily moved about to bring it to the desired 
position, and which will automatically drain 
to the exterior of the car. 

BOX-CAR DOOR. — W. T. Anfield, St. Louis; 
Mo. The invention is an improvement in the 
class of doors for box freight-cars, and other 
inclosures, which are adapted to roll parallel 
to the side of the car or inclosure, for covering 
or uncovering the doorway. For convenience 
in moving the door, it is provided with a handle 
arranged adjacent and parallel to the curved 
or contact portion of the door-rail. 



Pertaining to Recreation. 

DEVICE FOR ASSISTING IN THE SHOOT- 
ING OF MARBLES. — H. O, Hughes, Slating- 
ton, Pa. The aim In this case is to provide a 
cap which is adapted to be disposed on the 
thumb of the player, the cap having an out- 
wardly disposed stud intermediate of its ends, 
which is adapted to engage a marble when it 
is held between the finger of the player and 
the cap covering the player's thumb. 



Pertaining to Vehicles. 

BRAKE FOR VEHICLES. — A. P. Pbabody, 
Camp Verde, Ariz. Ter. The inventor provides 
a construction for a brake wherein the wear- 
ing shoe may be quickly and readily replaced ; 
provides a holding device/ for securing the 
wearing shoe to the brake which will not be- 
come loosened ; and provides a construction for 
securing the wearing shoe to the brake, which 
is strong, durable and simple. 

VEHICLE-WHEEL. — L. Inglee and C. M. 
Hart, Amltyville, N. Y. By this invention 
the inner tube of an ordinary pneumatic tire 
may be eliminated and a substitute support 
the wheel and hold the outer casing in extended 
position. A plurality of cylinders and pistons 
within the tire are so mounted and disposed 
as to resist not only pressure radially of the 
wheel, but also side thrust or diagonal strain. 

SPRING-WHEEL.— F. N. Gibb, Little Rock, 
Ark. The invention is especially useful in 
connection with automobiles, motor trucks, and 
the like. The wheel has resilient means for 
absorbing shocks from the irregularities of 
the road, and thus obviates the use of the 
pneumatic tire and the objections incident to 
such use. 

WIND-SHIELD.— E. Flagg, New York, N. Y. 
A wind shield constructed in accordance with 
this invention and formed of two sections, one 
of which is foldable to a position adjacent 
the other section, may rely solely upon the 
action of gravity to retain the movable section 
in either of Its two positions, which is not 
ordinarily possible with a shield held In a 
vertical position. 

VEHICLE-WHEEL. — D. I. Paisner, Chelsea, 
Mass. One object here is to provide a vehicle 
wheel with two rims which are separated and 
held normally in their relative positions by 
springs and guides, which will not only permit 
the outer rim to move toward the inner rim 
and thus furnish the resiliency desired, but 
will also permit the outer rim to rotate slightly, 
relatively to the inner rim and thus furnish 
additional resiliency. 

STEERING MECHANISM.— A. Mauksch, 
near Tabor, S. D. This mechanism can be 
used with the usual steering knuckles found on 
automobiles, so as to bring about a greater dis- 
placement of one of the two steering wheels 
than the other. The purpose of this is to dis- 
place the wheels so that their axes of rotation 
will intersect in the plane of one of the hind 
wheels. In this way the turning of the vehicle 
is made to take place about that hind wheel as 
a center. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
ithe invention, and date of this paper. 
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NEW BOOKS, ETC. 

Die Flugmaschinen. Theorie und 
Praxis. Berechnung der Drachen- 
flieger und Schraubenflieger. Von 
Georg Wellner, Maschineningenieur, 
Hofrat, Professor i. R. Mit 100 
Abbildungen und 2 Tafeln.- Vienna: 
A. Hartleben, 1909. 

The author of this book has had about thirty 
years' experience in the solving of aerodynamic 
problems. As a general rule, aeronautical 
works are either entirely practical or purely 
theoretical ; in other words, they either simply 
describe machines that have been actually con- 
structed, or else set forth with the aid of com- 
plex mathematical formulae the theoretical 
problems involved in aerial flight. The book 
before us is unique in so far as it is a com- 
promise. It is both a practical and a theo- 
retical treatise. As to mathematics, the author 
has purposely avoided the usual analytical 
method of discussion, which provides for all 
contingencies and which considers not only 
uniform horizontal flight but accelerated flight 
and flight on an inclined plane, and has con- 
cerned himself chiefly with the synthesis of con- 
venient and easily understood equations for 
those simpler cases of aerodynamics which 
agree fairly well with practice. Therefore, not 
a few mathematical formula? will be found in 
the book. Nevertheless, the work may be re- 
garded as a semi-popular treatise. Approxi- 
mations and abbreviations have been adopted 
perhaps too liberally, but inasmuch as the aim 
of the author seems to have been clearness of 
expression and a simple explanation of the 
principles of dynamic flying, his course seems 
to be justified. An excellent discussion of the 
relative merits of aeroplanes and helicopters or 
screw fliers will be found in the work. On the 
whole, the tone of the book is healthy. It is 
free from that exaggerated optimism which has 
led the public to expect more from the future 
of artificial flight than past failures would 
seem to justify. 

A History of New York Shipyards. By 
John H. Morrison, author of "A His- 
tory of American Steam Navigation.*' 
New York: William P. Sametz & 
Co. 8vo.; 165 pp.; 20 ill. Price, $2.50 
net. 
The name of John H. Morrison as the author 
of anything connected with the history of ship- 
ping, particularly in New York city and vicin- 
ity, is a synonym of great accuracy and 
thoroughness of research ; and these qualities 
are evident in the compact work before us. In 
his "History of American Steam Navigation" 
Mr. Morrison has given the public a very ex- 
haustive summary of the ships built and 
their subsequent performances. Of equal value 
and interest is the story of the New York ship- 
yards in which these vessels were built. It was 
only during the later history of colonial times 
that vessels began to be built in this city for 
the coastwise and the West Indian trade, and 
the material for the history of the shipbuilding 
of those days is very scanty. After the signing 
of the treaty of peace with Great Britain, the 
shipbuilding industry began to show indications 
of its subsequent great activity, which became 
pronounced after the monopoly of steam navi- 
gation on our rivers was removed in 1824. 
Then came the building of the ocean and coast- 
wise steamships, and, later still, of the justly 
celebrated clipper ships. It was not until the 
close of the civil war that a marked decline be- 
gan to occur in the shipbuilding of New York 
city. The work opens with a survey of the co- 
lonial period, followed by a chapter which car- 
ries the story to the year 1820 and contains an 
interesting account of the early American New 
York ships and shipbuilders, including the 
"Clermont" and its constructor, Charles Browne, 
who, by the way, was born in London, and 
served for some time in the British dockyards. 
Subsequent chapters deal with periods of large 
development in shipbuilding; the strikes of 
shipyard employees and the formation of trade 
unions ; the famous "Mechanics' Bell," whose 
purpose it was to give regular notice when to 
commence and when to quit work ; the new 
era of ocean steamships, which culminated in 
the magnificent clipper ships of worldwide 
fame, the launching of vessels and launching 
disasters; high water in wooden shipbuilding ; 
a most interesting chapter containing new in- 
formation about the yacht "America" and the 
records of prominent American clipper, ships ; 
and finally, a chapter on the decline of wooden 
shipbuilding. This is a most excellent work 
upon a too-much-neglected subject. 

Inventions, Patents, and Designs, By 

G. Croydon Marks. New York : 

D. Van Nostrand Company . 1909. 

16mo.; 116 pp. Price, $1. 

In this book Mr. Marks has printed in full 

the British Patents and Designs Acts of 1907, 

and has in connection therewith devoted many 

pages to a popular discussion of the questions 

which patent solicitors are continually required 

to answer. In this way much information is 

compiled in convenient form for reference. 

A Guide to the Country Home. By Ed- 
ward Kneeland Parkinson. New 
York: The Outing Publishing Com- 
pany, 1909. 12mo.; 156 pp. Price, $1. 

This well-printed little book deals with 
Choosing the Home ; Winter Planning ; Tools, 
Their Cost and Use ; What Shall We Raise ; 
Live Stock — the Horse ; Cows, Their Cost and 
Care ; Swine, the Curing of Hams and Bacon ; 



Fowls, Their Care, Cost, and Price ; Crops 
and How to Plant Them ; the Orchard ; the 
Market Garden; the Kitchen Garden; Bees; 
Trees, Lawns, and Shrubbery, and the Har- 
vest. The illustrations are printed on wood- 
cut paper and are inserted. 
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Trade Marks 
Designs 
Copyrights Ac 

INVENTORS are Invited to communicate with 
Mann & Co.* 361 Broadway, New York, or 
625 F Street, Washington, D. C. in regard 
to securing valid patent protection for their in- 
rentlons. Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured. 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing as with a model or sketch and 
a brief description of the device in question. All 
communications are strictly confidential. Our 
Hand-Book on Patents will be sent free on 
request. 

Oars is the Oldest agency for securing patents : 
It was established over sixty years ago. 

MUNN & CO., 361 Broadway, New York 

Branch Office, 625 F St., Washington, D. C. 
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Adding machine, R. L. Burd 

Adjustable stand, T. L. Bacon 

Advertising device, T. Kharas 

Aerial railway, Dahlin & Carlson 

Aeroplane, A. W. Reinoehl :.. 

Air compressor, F. W. Gardner 

Air ship, A. B. G. Lubke 

Alloy and its production, A. J. Rossi 

Annealing or other like apparatus, W. R. 
Kinnear 

Annunciator, electric, A. J. Smith'.. 

Automobile protector, D. F. Armstrong ...; 

Axes, combined wedge and balancing weight 
for, G. W. Wallace 

Bag 1 filling and sealing machine, W. Rnlison. 

Bag folding machine, T. M. Avery 

Bait, artificial, F. O. Howe 

Baling press, J. W. Burkett 

Balls of cast metal, making hollow, A. 
Casey — . 

Bank note tester, I.. Cohen 

Barbers' chairs, paper server for, C. Pfan- 
schmidt 

Bathing suit, H. O. Netz 

Baths, machine for dipping articles into 
fluid, Dill & Marsh 

Bearing for vertical shafts, ball, S. S. Eve- 
land , 

Bearing, roller side, J. M. Coleman 

Bed, folding, J. McLeland 

Beer, dealcoholizing, F. J. Pribyl 

Beer skimmer, L. F. Martin 

Belt controller and tightener, M. J. Davidsen 

Belt holder, A. A. Felix 

Beverages, apparatus for carbonating and (lis. 
penslng, Paris & Millward 

Bill hook, C. J. Kortz 

Binder, loose leaf, J. P. Mentzer 

Bird cage and the like, G. M. Porter 

Blasting cartridge, T. Turton 

Bleaching, cleansing, and sizing compound, 
S. A. Flower 

Block. See Twyer bloek. 

Block signaling system, electric, Meschen- 
moser & Kinsman 

Boat paddle, C. C. Richardson 

Bodkin, B. Case 

Boiler, W. A. Nisun 

Bolster, H. F. Pope 

Book, duplicate sales, E. K. Bottle 

Book, triplicating, H. P. Brown 

Boot and shoe machinery, jack, Evans & 
Taylor 

Boriiig machine feed mechanism, A. Frey... 

Bottle and other receptacle, milk, C. Marth- 
inson 

Bottle cap. non-refillable, W. F. A. Boyens. 

Bottle capping machine, milk, D. S. Yard... 

Bottle closure, W. R. Warner 

Bottle, non-refillable, J. G. B. Bloomer 

Bottles, case for vacuum or other, N. Gold- 
berg 

Bottling machine, rotary, A. A. Pindstofte.. 

Box, J. J. Mitchell 

Box fastener, S. Whitehall 

Bracket, F. E. Walden 

Brake attachment, automobile, J. H. Reif- 
snyder 

Brake equalizer, W. G. Ransom 

Brake hanger, W. S. Adams 

Brake shoe adjuster, O. S. McCurdy 

Brush, electric, Bacon & Meller 

Brush holder, S. Nelson 

Bucket and lid holder, sap, A. L. Milks.... 

Buckle, L. L. Thomas 

Building construction, studding clip for, M. 
Rittler 

Cabinet for dispensing toilet paper, A. H. 
Scott 

Cake coating machine, Harton & Crelier .... 

Calipers, O. F. Olson 

Can opener, C. B. Rlgg 

Caoutchouc, gutta percha, and similar sub- 
stances, apparatus for washing, F. 
Kempter 935.849 

Car body bolster, H. F. Pope 936,159 

Car coupling, W. S. Schroeder 936,046 

Car door, D. S. Bailey 936,209 

Car fender, A. J. Thornley 935,828 

Car, freight, R. V. Sage 936,043 

Car, passenger, F. H. Lincoln 935,853 

Car, passenger, H. Rowntree 935,929 

Car, railway, E. A. Barber 935,633 

Car, railway, C. L. Schwartz 935,696 

Car replacer. Heath & Howard 935,845 

Car seat, railway, Smith & Sanford 935,700 

Car turnstile, Fulton & Smith 936,112 

Car wheel, W. A. Church 935,962 

Car wheel alining means, A. G. Olson 935,924 

Carbonator, L. W. Silberachmidt 936,698 

Carbureter, W. K. Bassford 938.833 

Carbureter, W. C. Westaway 936,064 



935,768 
936,165 
935,638 
936,023 
936,160 
935,774 
936,084 

936,242 
936,110 

935,799 
936,082 
935,879 
936,062 
935,887 

936,119 
935,685 
935,674 
935,872 
936,061 

935,927 
935,926 
935,831 
935,804 
936.208 
936,150 
935,769 
935,706 

936,167 

936,047 
935,975 
936,024 
935,820 



Carbureter, G. T. Glover 936,118 

Card attaching device, F. E. Morril 936,145 

Card exhibitor, Kilmer & Hennlng 936,277 

Card fillet tightener, A. A. Cole 9 6!18 

Carpet cleaner, sanitary, A. J. Meier 935,919 

Cash register, E. S. Church 936,640 

Cash register, W. H, Muzzy , . 935,677 

Cash register and money changer, combined, 

C. A. Grimm 936,122 

Casket, A. Malinovszky 936,003 

Cattle guard, D. A. Prendergast 935,813 

Center tube stem machine, W. N. Packer. . . 936,153 
Chair and couch, combined, C. L. Pudrith. . 935,861 

Chair attachment, M. A. McClelland 936,017 

Churn, E. A. Franklin 935,902 

Churn stand end power, W. M. Bates, et al. 935.834 

Cigar perforator, E. F. Hall 935,973 

Cigarette tipping -machine, S. Palmowsky.. 936,026 

Cigarette tubes, making, G. Nast 936,019 

Clamp, J. H. Dmpleby 936,195 

Clasp, P. M. MacKaskie 935,670 

Claw bar, M. Waters 935,714 

Cleat joint, S. Whitehall 935,871 

Clock, geographical, J. B. Olinger 935,806 

Clock, nickel alarm, E. E. Stockton. 936,053, 936,054 

Clothes line attachment, J. H. Thomas 936,058 

Clothes pounder, L, E. Van Landingham. . .. 935,949 

Clothes rack, folding, E. M. Blanck 936.080 

Clutch, H. E. Coffin 935,644 

Clutch, friction, W. A. E. Henrici 935,909 

Clutch, friction, C. Tuckfleld 936,190 

Clutch mechanism, V. J. Emery 936,102 

Coal separator, N. Mowery 936,015 

Comb rack, A. Vance 936,196 

Compound gasolene engine, L. C. Burton.... 935,740 

Compressor, W. H. Miller 936,143 

Concrete mixer, M. J. Demorest 935,782 

Concrete mixer, L. W. Cargill 935,891 

Concrete molding machine, J. A. McNamara. 935,678 
Concrete tile molding machine, D. Fuhrer.. 935,904 

Condenser, F. J. Newton 935,923 

Conveyer, gravity, L. D. Logan 935,669 

Conveying apparatus, Adkins & Lewis 935,631 

Cooking apparatus, H. A. Winterknight 936.262 

Cooking utensil cover, W. H. Ostrander 936,0% 

Coop and nest, chicken, H. G. Panton 936,154 

Cord clamp, F. Walter 935,870 

Core oven, J. J. Johnson 935,990 

Corset, L. Dziedzic 936,099 

Cottage construction, collapsible, T. Cos- 
grove 935,744 

Cotton chopper, E. J. King 936,126 

Coupling. See Car coupling. 

Crankless engine or motor, D. H. Reimers. . 936,036 

Crate, D. F. Payne 936,028 

Crate, shipping, G.'W. Sharp 936,259 

Crates and the like, packing appliance for, 

M. L. R. Edmunds 936,239 

Cultivator, C. W. Michael 936,012 

Culvert, metal, O. A. Haas 935,971 

Cushion edge support, F. H. Hampton 935,844 

Cut-off and filter for rain spouts, automatic, 

W. S. Bare 936,210 

Cutting blanks, E. Z. Taylor 935,826 

Dam for producing power and regulating the 

depth of water in streams, F. Fredeen. 935,749 
Delivering measured quantities of material, 

apparatus for, W. Rulison . . 

Dental or surgical chair, G. Holtz 

Directory for commercial buildings and 

apartment houses, E. V. Stoddard 

Dish washing machine, M. Curran 

Dispensing receptacle, H . A. Tellerson, 

936,186, 
Display and packing case, garment, F. C. 

Boden 

Display rack, F. E. Bewyer 

Distilling apparatus, water, W. H. Shep- 

heard 

Dividers, J. M. King 

Dome head cutting machine, J. H. Ames... 

Door fastener, N. W. Reid 

Door fastener, sliding, E. H. Turcott. . . . . . . 

Door operating means, sliding, A. Krause.. 

Draft controlling means and other devices, 

mechanism for operating, F. J. Wolf... 

Draft regulating apparatus. Mailloux & 

Westover 

Draft regulator, H. D. Frymire, Jr 

Draining device, A. Thompson 

Drill cup cleaner, L. D. Whitney 

Dry cell tester, E. S. Lincoln 

Dust collector, U. Joedicke 

Dye and making, gallocyanin, W. Lommel.. 
Dye and making st-me, galocyanin, W. Lom- 
mel . . . 

Dye, azo, P. Volkmann 

Dye, making red azo, E. Ulrichs 

Dye, vat, J. Deinet 

Dye, vat, P. Thomaschewski 

Dye, vat, L. Wolman 

Dye, yellow azo, P. Volkmann 

Eaves protector, E. P. Ruckle ; 

Eccentrics, shifting, U. Tremblay 

Electric furniice, W. A. Smith.. 

Electric heater, Rankin & Harwood 

Elect frc light cords or cables, adjuster for, 

T. A. Parker 

Electric machine, alternating current dy- 
namo, C. P. Steinmetz 

Electric switch and outlet box, A. H. Kling. 
Electrical oscillations, receiving system for, 

Quack & Woude 

Electrolytic apparatus, I. L. Roberts 

Elevator safety appliance, electric, C. S. 

Gilbert 

Elevator shafts, false rail for. M. Brown... 

Embalming apparatus, J. E. Coppola 

Embroidery hoop, H. E. Fife 

End gate, O. B. Reynolds 

Engine or motor, E. B. Parkhurst 

Engines, combined charging and feeding de- 
vice for gasolene, L. W. Witry 

Envelop, G. S. Bauer 

Excavator, J. P. Kerr 

Excavator, W. O. Stark 

Exerciser, W. H. Linerode 

Extension rod, C. C. Blake 

Fastener, separable, J. E. & F. W. McCon- 

nell 

Feed cutter, W. Thurman 

Feed grinder, Hobart & Reuling — , 

Feed roll, F. T. McDonough 

Feed water heater, J. H. Streich 

Feed water regulator, Given & Fogg 

Feeding apparatus, A. R. Hoffmann 

Fence or other inciosure, A. Josler 

Fence, postless, J. H. Sennstrom 

Fences or reinforcing fabrics, joint for wire, 

J. F. Gilliland 

Finger bar and guard, J. Weigel...... 

Finger exercising device, C. F. Steckelberg. 

Finger head, H. G. & J. H. Frappier 

Fire escape, W. E. Turner 

Fire escape, C. A. Sturm 

Fire extinguishing device, J. R. Brown 

Firearm, automatic, T. Martin 

Fishing apparatus, J. F. & J. F. Woesley... 
Floor dressing machine, Johnson & Long. . . . 

Flushing apparatus, G. Coenen 

Fly excluder and weather strip, combination, 

A. B. Clay 

Flying machines, emergency apparatus for 

controlling, J. Means 

Folding box, C. H. Seegmiller 

Folding fender, automatic, W. J. Hickey... 
Folding machine, G. J. Dormandy. 935,783 to 

Folding table, F. W. Gent 

Foot supporter, C. E. Passage 

Fuel and gas from peat, apparatus for pro- 
ducing, W. L. Shepard. 

Fuel regulation system, H, Lemp 

Fuel treating composition, E. H. Ellis 

Funnel separator, O. Zerkowitz 

Furnace. See Electric furnace. 

Furnace, A. G. Ingalls 935.759 

Furnace terminal, electric, E. C. Speiden... 935,939 
Furnaces, fuel feeder for, -E. T. Winkler.... 935,875 
Furniture coverings, attachment for holding, 

M. Douglas 936.225 

Fuse, electrical, A. G. Fay 936,227 

Fused 'and solid terminal, reversible, Con- 
way & Bisbing 935,838 

Game apparatus, J. Grundy 935,755 

Game apparatus. S. W. Taylor 936.057 

Garbage receptacle, G. A. Mauller 935,800 

Gas apparatus. J. F. Beals 936,212 

Gas, apparatus for the manufacture of, Mor- 
gan & Bensley 936,144 

Gas burner, acetylene. A. Bray 935,735 

Gas burners at given hours, device for light- 
ing and extinguishing, E. de Gounevitch 986,120 



936,170 
936,131 

935,704 
936,237 

i936,187 

935,958 
936,276 

935,932 
936,135 
936,073 
936,164 
936,191 
935,795 

935,719 

935,763 
936,111 
936,188 
935.873 
936.001 
935,658 
936.247 

936,248 
935.830 
936,260 
935.781 
935,827 
935,878 
935,829 
936,040 
935,708 
935,937 
935,816 

936,156 

935,941 
935,915 

936,163 
936,039 

936,116 
935,736 
935,839 
935,841 
935,819 
935,809 

935,718 
936,077 
935 992 
936,179 
935,854 
935,885 

936,148 
935,947 
935,985 
936,250 
936,184 
935,651 
936,129 
936,246 
936,048 

935,905 
936,063 
936,181 
936,243 
936.193 
936,280 
936,086 
935,672 
935,877 
935,911 
935,642 

936,235 

935,766 
935.930 
935.788 
935,786 
935,751 
936,155 

936,049 
935,916 
936.241 
935,722 



Gas cut-off, automatic, R. h\ Ainsworth. . . . 935,725 

Gas main, Moore & Glazier 936,013 

Gas mantles, manufacture of incandescent, 

A. Simonmi 936,177 

Gaseous fluid compressor, D. K. Haire...... 935,655 

Gate, G. B. Garwood 935,650 

Gate, C. O. Miller 935,673 

Gate, V. R. Stairs 936,180 

Gear wheels, manufacture of, F. A. Brun... 935,636 

Gearing, H. Wolke 936,264 

Gearing, reversing, C. R. Alsop 936,072 

Glass fastener, window, C. W. Phinny 936,158 

Glass forming machinery, W. W. W. Keyes. 935,663 
Glass heating and drawing furnace, U. 

House 935,789 

Granular materials, apparatus for screening, 

sizing, and classifying, C. A. Piingle... 936,162 

Grape picking device, G. F. Morse 930,146 

Grinder, sausage meat cutter, J. N. Bechard 935,731 
Gun practice, apparatus for teaching, J. 

Whiteside 936,066 

Gun sight, auxiliary, J. Potter 936,934 

Hair pin, C A. Dunbar 935,969 

Hammer, pneumatic, W. Baxter, Jr 935,634 

Harrow scraper, disk, F. B. Niesz 935,680 

Harvester, R. Y. Gregg 936,121 

Hat attachment, A. D. Glascock 936,117 

Hats, ventilator and medicament or perfume 

container for, H. D. Barnes 935,832 

Hay loader, L. H. Frazer 935,649 

Hay loader, L. Howe 935,986 

Headlight, dirigible, J. B. Baum 936,211 

Headlight, locomotive, Wade & Smith 936,200 

Heater, E. J. Droz, et al 936,097 

Heating apparatus, G. B. Collier 935,743 

Heating system, steam, D. Broadbelt 935,960 

Heel, detachable, E. Rennie 936,037 

High speed brake, W. V. Turner 936,059 

Hinge, spring, W. P. Collins 936,090 

Hoe, H. W. Richards 936,038 

Hopper and feeding device, J. E. Perrault.. 936,029 

Horse releaser, J. A. Hockett 936,128 

Hose coupling, J. F. Hinck 935,984 

Hydrant, W. K. Palmer 935,857 

Hydraulic pressure, apparatus for generating 

and applying, J. W. Nelson 936,020 

Hydrogen sulfid generator, E. L. Ross 936,168 

Ice cream freezer, H. Viedt 936,060 

Ice creeper, S. Kossier 935,998 

Ice edger, O. W. Robins 935,690 

Ice in cans, apparatus for making clear, F. 

A. Ride 935,928 

Ice machine cut-off device. R. Whitaker. . . . 936,065 

Ice sawing machine, A. L. Stauffer 935,866 

Incubator, A. M. Shaul 935,697 

Invalids, mechanism for elevating, R. L. 

Floyd 936,107 

Ironing board, J. Hovsepian 936,132 

Jacquards without pattern cards, mechanism 

for electrically operating, A. Regal 935,818 

Joints, making interlocking, M. Guett 935,970 

Journal box, P. J. Harrigan 936,126 

Kettle hanger, H. C. Cramer 936,093 

Knitting machine, automatic circular, J. D. 

Hemphill 935,981 

Knockdown table, F. J. Mauborgne 936,007 

Ladder, J. Coplinky 930,219 

Lamp, arc, J. T. H. Dempster 935,896 

Lamp, arc, C. D. Haskins 935,908 

Lamp, arc, E. J. Murphy 935,920 

Lamp, inverted gas, C. L. Duenkel 936,098 

Lamp sockets, etc., strain relieving means 

for terminals of, F. A. Swan 935,705 

Last, hinged, E. O. Krentler 936,138 

Last, locking, F. W. Kittlinger 935,995 

Latch, automatic door, J. J. Tatum 935,946 

Latch, door, E. L. Bowes 936,214 

Lathes, interchangeable spring tool holder 

for, H. A. Hillenbrand 935,656 

Level attachment, spirit, W. C. Oswald 935,807 

Life buoy, T. E. Williams 935,717 

Linotype machine matrix, Billington & Holli- 

well 935,635 

Lithium compounds, manufacture of pure, 

E. Zell 935,880 

Lock. See Mortise lock. 

Lock, H. F. Keil 935,913, 936,134 

Lock indicator, door, Arens & Teich 936,231 

Locomotive, S. M. Vauclain 936,198 

Locomotive recording instruments, gearing 

for, Park & Phillips 935,682 

Logs, apparatus for injecting chemicals into, 

W. G. Born 935,888 

Loom, F. A. Mills 935,802 

Loom, automatic weft replenishing, R. 

Crompton 935,645 

Loom dobby, A. A. Gordon, Jr 935,652 

Loom dobby, H. Le Doux 935,667 

Loom harness motion, H. Le Doux 935,666 

Loom, weft replenishing, P. Macpherson 935,671 

Loom, weft replenishing, E. H. Ryon 935,693 

Loom, weft replenishing, H. Wyman 935,720 

Lubricator, W. O. Turner 935,948 

Magnesium, production of, Von Kugelgen & 

Seward 935,796 

Mail bag deliverer, B. F. Troup 936,189 

Mail bag hanger, W. M. Corthell... 935,894 

Mail box, Sieh & Lowe 935,934 

Mail box, W. Broberg 936.215 

Mail box support, J. M. Watson 935,715 

Malt making apparatus, G. J. Meyer 936,011 

Massage vibrator, E. Fahsbender 935,746 

Match making machine attachment, J. E. 

State 935,825 

Measuring device for window shade ma- 
chines, E. O. Bngberg 936,103 

Measuring instrument, W. P. Phenix 936,157 

Meat curing and smoking apparatus, L. 

Bloomberg 935,886 

Meat tenderer and vegetable chopper, M. H. 

Tyler 935,710 

Metal chips and apparatus therefor, process 

for melting, W. F. Prince 935,686 

Metallic plate edging machine, Fraser & 

Gray 936,109 

Metallic tie and rail fastener, O. A. 

Storaasli 935,868 

Metallurgical process, O. B. Dawson 936,095 

Meter loop, Inclosed, E. C. Wigham 936,067 

Microphone, Egner & Holmstrom 935,897 

Milk vat, A. F. Stoelting 935,943 

Mines, check holder for, L. F. Weaver 936,201 

Mining coal, D. P. Loomis 935,762 

Mirror attachment for windows, M. Nelson.. 935.922 

Miter box saw support, E. A. Schade 935,694 

Mixing mechanism, S. E. Ray 935.688 

Mixing machine, C. Steidle 936.182 

Molder's chaplet, R. B. Haskins 935,978 

Molds, flask for forming gated, C. W. Blue. 936,081 

Mortise lock, A. Tanner 936,185 

Motor control, E. F. W. Alexanderson 936,071 

Motor governor, H. E. Warren 936,261 

Mower, A. Kolehmainen 936,137 

Music and like cover, J. N. Dean 936.223 

Music sheet perforating apparatus, J. C. 

Bunge 935.737 

Musical apparatus, mechanical, G. P. Brand. 935,775 
Nail and board puller, A. Anderson......... 935,727 

Nose guard, L. F. Adt 935.724 

Nozzle, adjustable, W. T. Dodge 935,754 

Nozzle, water, Allbright & Scudder 935,629 

Nut lock, A. R. Cooper 936.091 

Oil burner, G. R. Wyatt 936,206 

Oil burner, welding, B. W. Cribb 936,220 

Oiling device, J. W. Maddox 935,917 

Onion sets, machine for topping and clean- 
ing, J. R. Dimlck 936,224 

Ore crusher, eccentric, S. Abernathy 935,630 

Ore reducing furnace, G. Grondal 936,124 

Package fastener, A. E. Boulton 935.889 

Packing case, Chapman & Woodbridge 935,961 

Packing, rod steam, O. D. H. Bentley 935,955 

Pail, dinner, H. W. Ryding 935,692 

Paint, J. A. West 936,203 

Panel board metering, A. C. McWilliams. . . 936,252 
Panel for wooden structures, O. C. Fenlason 935,747 
Paper and the like, process and machine for 

marblelzing, H. Metzger. 936,010 

Paper bottles, die for making closures for, 

C. F. Jenkins 935,791 

Paper bottles, treating, C. F. Jenkins 935,848 

Paper container, H. S. Brewington.. 935,959 

Paper drying machine, F. L. Allen 935,771 

Paper, recovering waste, S. Finkelstein 936,106 

Paring knife, J. Kling 935,761 

Pedal mechanism, G. H. Davis 935,967 

Pencil sharpener. E. C. Scruggs 935.823 

Phonograph. J. F. Ott 936.265 

Phonograph, P. Weber 936.266 

Phonograph. H. Wolke 936.268. 936,269 

Phonograph, J. F. Ott 936.271, 936.272 

Phonograph attachment, J. Georlgl 936,115 
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Classified Advertisements 

Advertising In this column Is 75 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders most be accom- 
panied by a remittance. Further information sent on 
request. 

BEAD THIS COI/UMN CAREFULLY.- You will and 
inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we will send yon the name and 
address of the party desirine the information. There 
is no charge for tbis service. In every caae it is 
necessary to give the number of the Inquiry. 
Where manufacturers do not respond promptly the 
inquiry may be repeated. 

MUNN & CO., Inc. 



BUSINESS OPPORTUNITIES. 

SIM GASH for Information that will lead to th e estab- 
lishment of any desirable factory at St. Croix Falls, 
Wis. 17,000 developed horse power going to waste, fac- 
tory sites practically free. Low taxes. Ideal labor con- 
ditions, splendid residence section. 40 miles from Minne- 
apolis and St. Paul (600,000 people*. All advantages 
fully explained In new "descriptive folder" free. 
Write us the suggestion with particulars so that we 
can Interest and anally locate the factory and yoi will 
CrolxP 11 vn St ' 0rOlX Palla Imp ' Assn " Box 506, St. 

WILL FURNISH capital for promoting good patent, 
franchise for public utility, or other good enterprise 
Must ootne well recommended. Address P. L. Gallagher 
Prudential Building, Newark, N. J. 

Inquiry No. 8868.— Wanted to buy nlckelotd for 

buttons. 

MANUFACTURERS, CAPITALISTS - 1 will sell 
outright or manufacture on royalty a most valuable 
Invention. For full particulars, address M. R. Scbultz, 
Southampton, N. Y. 

Inquiry No. 891 8.— For manufacturers of "Wvdt's 
Electro-Catalytic Sparking Plug." 



Inquiry No. 90^3.— Wanted, to buy silk machines 
from re-reeling, twisting, doubling, to the anal process 
Of making it into clothes. 

Inquiry No. 9025. -Wanted, address of rubber 
manufacturers in Germany. 

Inquiry No. 9026.— Wanted, address of parties 
who make "invar" or other metals having a low co- 
efficient of expansi on. 

Inquiry No. 9027.— Wanted, tbe address of manu- 
facturers of small wooden articles. 

Inquiry No. 9028.— Wanted, to buy a washing 
machine th at is run by a coil spring motor. 

Inquiry No. 9029. —Wanted, catalogues and all 
Information on machinery for braiding straw In manu- 
facturing straw bats. 

Inquiry No. 9030.— Wanted, the address of arms 
manufacturing a wood fiber bottle and case mane from 
same material 

Inquiry No. 9031.— Wanted, the address of the 
makers of minerallte bowling balls. 

Inquiry No. 9032.— Wanted, the address of parties 
who supply carriage and wagon makers with white gum 
wood blocks for making hubs for vehicle wheels. 

Inquiry No. 9033.— Wanted, to buy machinery, 
etc, to Install a plant for manufacturing condensed, 
malted anC evaporated milk. 




"Star 



Automatic 
Croaa 



9f Fool «4 
rant ^^ 
Sckw Casting 

Lathes 

FOB PINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA PAULS MF0.C0. 

»5Wtfcr Street, 
Seneca Falls, N. Y„ 0. S. A. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati: 0. 



Cnnt anrl Dnuinr and Turret Lathes, Plan- 
rOOl ailQ rOWei era, Shapers, and Drill Presses. 
SHKPARD LATHE CO.. 133 W. 2d Su Cincinnati. O. 



Incorporate? 



PATENTS FOR SALE. 

FOR SATjE.— Valuable hoop-shaving patent . Improves 
quality and greatly reduces cost of manufacture. For 
further Information and particulars, Inquire Room 1709, 
11 Pine Street, New York. 

Inquiry No. 8960. -For the address of the Wind- 
sor Mfg. Co.. manufacturers of waterproof collars and 
cuffs. 

FOR SALE.- Patent No. 913,457. Improved oarlock. 
Simple, can be made cheaply, large demand, best oar- 
lock out, cheap for cash. Royalty considered In TL S. 
and Canada. 0. Bestman, Friday Harbor, Wash. 

r nquiry No- S922.— Wanted the address of Worth- 
Injrton Boiler Co. 

FOR SALB.-Patent No. 929,297. Instant adlnstlnff 
wrench. Best monkey wrench ever designed. Will sell 
very reasonable or manufacture on royalty. A good 
opportunity. Address BoxaiO, Newport News, 'va. 

Inquiry No. S966.— Wanted the address of the 
Cohendet Motor Co. 

FOR SALE —Valuable hose-clamp paten*, for air- 
brake and steam hose used on railway cars, and for any 
use where a superior clamp is required. For farther 
information ana illustrations address H. B.. P. O. Box 
665, Rochester, N. Y. 

Inquiry No. 8987.— Wanted, the manufacturers of 
the van Winkle, Woods & Sons, and the Weber power 
meters. 

FOR SALE.— Self-spin ningtop. Mech anlsm alllnslde; 
will spin five minutes with one winding. Will sell out- 
right or on royalty. 0. 8. Patent 9SM87, August 17, 1909. 
T. N. Reed, Itasca, Tex. 

Inquiry No. 8990.— For Information regarding 
shoes not made of leather but similar to the same and 
are as durable. 

FOR SALE.-Patents Nos. 482,977 and 484.809, one Or 
both. Wireless battery connector. Up-to-date, neat, 
compact, reliable, cheap to manuf actur e. Or part cash 
and r yalty. Address Geo. C. Warren, Sumter, 8. C. 

Inquiry No. 8996.— Wanted addresses of manu- 
facturers of machinery for working orange wood mani- 
cure sticks. 

FOR SALE. — Patent No. 934,812. An Improved 
marble shooter. To ail a long felt want. The patentee 
has no funds to promote it. For particulars address 
H. O. Bugbes, 39 Willow Ave., Slatlngton, Pa. 

Inquiry No. 90O1.— For the address of progressive 
manufacturers of fruit jars. 

FOR SALB.-Canadlan Patent No. 120.665, An im. 
proved churn. Simple, quick and easy to clean and op- 
erate. Good seller and money maker. Act quickly. 
Wm. Deacon, 119 Osborn Street, Winnipeg, Canada. 

Inquiry No. 9010.— Wanted to buy a "Rector 
Help-a-Phone." 

FOR SALE.— United States, Mexico and Canada 
nitants for the DeHymel water lift. Great discovery 
f -ir lifting water from streams, shallow or deep wells. 
Address De Hymel Waterlift Co., Riverside Building, 
Elan Antonio, Texas. 



FOR SALE. 



FOR SALE.— Engine lathe, swings 9Ji ln„ takes 25 in. 
between centers. Complete with full set change gears 
to cut all size threads, 3 to 40 In. Price only $43.60. Ad- 
dress L. F. Grammes & Sons, Allentown, Pa. 

inquiry No. 9012.— Wanted to buy papier mache 
boxes in the shape of water melons, colored to resem- 
ble melons, etc. 



HELP WANTED. 

LOCAIi REPRESENTATIVE WANTED.-Splendid 
income assured right man to act as our representative 
after learning our business thoroughly by mail. Former 
experience unnecessary. All we require is honesty, abili- 
ty, ambition nnd willingness 10 learn a lucrative busi- 
ness. No soliciting or traveling. Tbis is an exceptional 
opportunity for a man in your section to get into a big 
paslngbUBinesswlthoutcapital and becomelndependent 
for lire. Write at once for full particulars. Address 
E. R, Marden. Preh;, The National Co-operative Real 
Estate Co., Suite 378. Marden Building, Washington, 

d. a 

Inquiry No. 9014.— For manufacturers of ma- 
chinery, supplies, eta, to equip a small plant for the 
manufacture of iridium-tipped gold nib making for 
fountain peas. 

EDUCATIONAL. 

CIVIL SERVICE EMPLOYEES are paid well for easy 
work; examinations of all kinds soon; expert advice, 
sample questions and Booklet 40 describingposit.ons 
and telUng easiest and quickest wayto secnre them free. 
Washington Civil Service School, Washington, D. C. 

Inquiry No. 9016.— Wanted, machinery necessary 
for an installation of a plant for reflclng salt by a 
modification of the Bessemer process. 



LISTS OF MANUFACTURERS. 

COMPLETE LISTS of manufacturers in all lines sup- 
plied at short notice at moderate rates. Small and 
special lists compiled to order at various prices. Es- 
timates should be obtained in advance. Address 
Muun & Co., Inc., List Department, Box 773, New York. 

Inquiry No. 9018.- Wanted, the address of parties 
manufacturing gold-plated pens for use in cheap foun- 
tain pens. 

A LIST OF 1,600 mining and consulting engineers on 
cards. A very valuable list for circularizing, etc. 
Price M5.00. Address Mnnn & Co., Inc., LiBt Depart- 
ment, Box 773, New Fork. 

Inquiry No. 9022.— Wanted, to buy a light, small 
motor, not exceeding three pounds In weight, including 
everything In going order. 



Phonograph machine, T. J. Blanch 935,773 

Phonograph records, apparatus for making 

duplicate, J. W. Aylsworth 936,275 

Phonographs and other machines, feed mech- 
anism for. T. A. Edison 936.267 

Phonographs, feed mechanism for, J. F. Ott. 936,270 
Phonographs, feeding mechanism for, J. F. 

Ott 936,273 

Phonographs, feeding mechanism for, H. 

Wolke 936,274 

Photography, J. J. Johnson.. 935,760 

Picker stem, H. S. Coburn 938,236 

Picture machine, moving, J. J. Pink. 936,031 

Pictures and like articles, device for hang- 
ing, G. P. Leonard.. 935,797 

Pin. See Hair pin. 

Pipe, T. B. Bradford 936,083 

Pipe compensator, J. Koenig 935,996 

Pipe coupling, automatic train, R. G, 

Strother 935,944 

Pistol, self-loading, R. Becker 935,952 

Plane, woodworker's, J. H. Br wi 936,085 

Plant protector, G. Rozendal...: 935,691 

Plow attachment, J. E. Burton 935,739 

Plow drag attachment, J. B. Burton 935,738 

Plow, pulverizing, F. Bedee 935,732 

Pneumatic cleaning tool, C. B. Dalzell . . . . . . 936,222 

Pneumatic despatch apparatus, F. R. Taisey. 936,056 

Post sharpener, J. Conway 935,779 

Power mechanism, Nachbaur & Stattman. ... 936,018 
Printed manifolding form, T. V. Maxedon.. 935,801 
Printers' galleys, end lock or stop bar for, 

W. W. Greenwood 935,653 

Printing machines, scrimp rail for calico, H. 

Hadwin 935,654 

Printing machines, sheet inverting apparatus 
especially applicable for use in connec- 
tion with, T. M. North 936,151 

Printing machines, side lay apparatus for, 

T. R. G. Parker 936,027 

Printing on felt and the like, R. J. C. Mit- 
chell 935,675 

Printing press, A. F. Harris 935,907 

Printing press feed mechanism, A. J. Ford.. 936,108 
Printing presses and the like, device for 
locking types on type carrying members 

of, J. R. Haydon 935,758 

Propelling mechanism, J. R. Flala 935,787 

Protractor, F. Probst 935,860 

Pump, A. Balrd, Sr 936,076 

Pump, computing, S. G. Wise, et al 936,069 

Pump rod pulling device, J. C. Martin 935,764 

Pump valve, W. G. Black 936,233 

Pumps, device for cleansing cylinders and 

pistons of dust aspirating, M. Falk 936,105 

Push button switch, F. E. Seeley 936,175 

Push or buck rake, W. E. & F. E. Van 

Horn 936,197 

Rail fastening for securing the rail chairs 

to ties, Gerhardt & Stecker 935,752 

Rail Joint, J. F. Beatty 935,835 

Rail splice, D. Caryl ,. 936,217 

Railway crossing, F. E. Jacob 935,910 

Railway device, A. Martin 936,004 

Railway electric signal, A. C. Carey 935,892 

Railway rail tie, composite. J. G. Hill...... 935,983 

Railway, suspended, R. Petersen 935,859 

Railway switch, T. Jackson ,. ., 935,790 

Railway switch, J. W. Foster 935,899 

Railway tie, W. O. McWethy , 935,679 

Railway fie, E. F. Davis 935,966 

Railway tie and rail fastener, Sheatzley & 

Hoefs 936,176 

Ram, Hydraulic, F. Hesse 936,244 

Razor, safety, Hauser & Shepherd 935,979 

Razor, safety, C. G. Schlmkat 936,045 

Razor, safety, S. Wlllett 936.068 

Razor stropping device, J. Heissenberger. . . 936,127 

Recording mechanism, J. M. Johnson..' 935,661 

Registeb stand and cabinet, revolving, J. F. 

WojBsey 936,281 

Rein and hitching strap holder, W. L. 

Kunkel 935,999 

Releasing device, automatic, F. M. Wells... 936,202 
Resawlng machine, horizontal band, F. T. 

McDonough : 935,805 

Rocking horse, traveling, O. Ij. Corcoran 936,092 

Roofing strip. C. Lagergren 936,139 

Rope computing machine, C. A. Benbow.... 936,078 

Rosin applicator, J. Ibbotson 936,133 

Rotary engine, J. Clark 935,641 

Ruling machine gage, paper, C O. Whearley 935,716 

Sacker, J. P. McTlmmonds 936,149 

Safety appliance, M. Matzner.. 936.006 

Saw filing machine, E. D. Keeter 935,912 

Saw handle, J. I. Pauley 935,810 

Saw machine, hack, H. D. Lanfalr 935.665 

Saws, tail guide for band, F. T. McDonough 936.251 

Scales, torsion balance for, A. Hltt 935,846 

Screw threads, method of and means for 

forming, L. Markel 936,249 

Seal, car; W. B. Elchholtz 935,898 

Seal, car* E. L. Sabey 936.042 

Seed delisting machine, cotton, W. H. Worth 936.282 

Seeder, H. Bessen 935,734 

Sewing machine, H. F. Keegan 935,662 

Sewing machine, F. L. Alley 935,726 

Sewing riiachine, J. T. Hogan. 935,847 

Sewing machine attachment, C. H. Kleuser. 935,794 
Sewing machine attachment, shoe, M. H. 

Sullivan 935.945 

Shaft coupling, antlrattler, J. B. Forster. ... 936.230 

Sheathing, metallic, L. J. Berg 936.232 

Sheave or pulley. J. E. Bordenklrcher 936,213 

Sheet metal bending machine, H. C. Grant.. 935,906 

Shifter, Voorhees & Speer 935,711 

Shingling gage, J. I. O'Brien 936,152 

Ship construction, T. M. Bees 935,817 

Shirt, J. J. Rablnnvitch 935,687 

Shoe fastener, J. Schacht 936,172 

Shoe shank and ventilator, combined, J. Ball 935,883 

Shoe stretcher, L. D. Jannell 935,988 

Shoe turning machine, B. F. Mayo 935,765 

Shooting glasses for marksmen, F. A. Guil- 
ford 935,756 

Show case, fly and dust proof, W. R. Kirk.. 935,850 

Sign, L. L. Walrath 935,713 

Sign boards, means for securing glass beads 

on single perforated. R. F. Venner 936.199 

Sign, electric, T. E. Murray 935.803 

Sign, illuminated, J. F. Druar 936.226 

Sign, illuminated, E. J. Chirgwln 936,234 

Signal. See Railway electric signal. 

Signal system, automatic, J. S. Payne 936.255 

Single phase motor, E. F, W. Alexanderson . 935,881 

Skate, roller, W. Schoenberg 936,173 

Slicing machine, bread, J. G. Pierce 935,925 

Slub detecting and removing mechanism, W. 

E. Morton ; 935.676 

Smoke preventing* apparatus, R. H. Burns. . . 936,088 

Smoker's pipe. T. J. Stockton 935,867 

Soap granulator, R. I, Edwards, Jr 936,101 

Solenoid switch, A. W. Benesford 935,733 

Sorting machine, C. Harzer 935,976 

Sound signals in water, device for producing, 

H. B. Gale 935.750 

Spark plug, high tension, J. & W. Sharp... 935,931 
Spring construction, W. R. Smith. 985,701 to 935.703 

Spring construction, G. C. Shoemaker. 935.933 

Spring construction, W. R. Smith 936,938 
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STODDARD INCORPORATING COMPANY , Box 8000 
PHOENIX, ARIZO N A 



Experimental Science 

By GEORGE JK. HOPKINS 

Reviaed and Greatly Enlarged* 2 Octavo 

Volumes. 1*100 Pages* 9O0 Illustrations 

Cloth Bound. Postpaid. $5.00 

Owing to the amount of new matter added the hook 
Is now published In two volumes, handsomely hound in 
buckram. Of tne additions which have been made, 
among the most important are: A full illustrated de- 
scription of % H. P. Electric Motor, prepared expressly 
for this edition of "Experimental Science"; chapters 
n Alternating-current Machinery, and clear, concise 
Explanations of Wireless Telegraphy and Telephony, 
Electrical Measuring lustrum eats, the Electric Clock, 
the Tfilecrapbone. High Tension r U rrents,the Nernst 
Lamp, and methods of measuring tbe heat of the stars 
No other work contains such a fund of trustworthy up- 
to-date scientific Information, presented in a clear and 
simple style. Send for descrf ptive circular. 



CHIEF DRAFTSMAN 



wiUliurtrnctFarsoiuuly a limited number ambitions merili) 

Practical Drafting, Detailing, Designing 

I know exactly the quality and quantity of practical train- 
ing, knowledge and up-to-date experience you require to' 
hold a position and advance to highest salary, and I give" 
working instructions at home Until competent and pl&cedi 
free in position. Address CHIEF DRAFTSMAN, Dtv.a* 
Engineer's Equipment Company (Inc.) Chicago, m. 
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The Scientific American 

Cyclopedia of Receipts, 

Notes and Queries 

13,000 RECEIPTS 734 PAGES 

Price $5.00 In cloth 

This splendid work contains a careful compilation of 
tbe most useful Receipts and Replies given In the 
Notes and Queries of correspondents as published in 
the Scientific American during the past sixty years 
together with man? valuable and important additions. 

Over Fifteen Thousand selected receipts are here 
.collected, nearly every branch of the useful arts being 
represented. It Is by far the most comprehensive vol- 
ume of the kind ever placed before the public. 



lO to 50-inch Swing 



Send for Drill Catalogue- 
W. F. & JN0. BARNES CO. 

{Established 1872) 
1999 Ruby St.. Rocktord. III. 




BELLE ISLE ?„',!„: 




2*o3 H. P. Bare Engine $ 

Swiftest, most powerful, efficient andlB- 
liable 2 -Cycle engine of Its bIza on earth 
— entirely new design, improved and 
perfected in every detail— makes speedy 
little launch from an ordinary row- 
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iry 
boat, Catalojr describing all sizes FREB. 

New Belle Isle Motor Co., Dept D,Detroit,Mich. 



RUBBER STAMP MAKING. — T H IS 

article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thoroughly 
practical article written by an amateur who has hacTpx- 
perlence in rubber stamp making. One illustration. 
Contained In Supplement 1 1 1 0. Price 10 cents. For 
sale by Munn & Co., Inc. and all newsdealers. 




HAKE YOUR OWN FURNITURE 

Any one can do tbe work from our simple plans, 
pattern sod directions at l/S toe usual cost 
with only common household tools. 

Plans 50c each, 3 for *L Send 
two-cent stamp for Catalogue of 
Mission designs and our free book- 
let "The Joy of Craftmanahip" 
which explains everything. 

R0LFSH AN SYSTEM 
1896 Ansel Arenae. Cleveland, O. 



THEYWILLS00N BE OUT OF PRIST 

If you want the Beautiful OFFICIAL PROGRAM and HIS- 
TORICAL SOUVENIRS of Tne Hudfon-Fnkon Celebration 
to send to your friends or to keep as a memento of a wonderful 
event in the history of our country, V/rite at once, endosnuft 
P. O. Money Order or stamps. 

Historical Pageant Souvenir, Illustrated In colors, SO cents 

Official Program, beautifully Illustrated 25 cents 

Carnival Pageant Booklet, pictures of the Floats, 10 cents 

ALL THREE FOB 7ft CENTS, POSTPAID 

REDFIELD BROS., Authorized Pubs., 311 W. 43d St, New York 



(instructive Scientific Papers 

ON TIMELY TOPICS 



Price 10 Cents each by mail 



ARTIFICIAL STONE. By X,. P. Ford, Ai 
paper of immense practical value to the 
architect and builder. Scientific Ameri- 
can Supplement 1500. 

THE SHRINKAGE AND WAR.PING 
OF TIMBER. By Harold Busbridge. An 
excellent presentation of modern views ; 
fully illustrated. Scientific American 
Supplement 1500. 

CONSTRUCTION OF AN INDICAT- 
ING OR. RECORDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated. Scien- 
tific American Supplement 1500. 

DIRECT-VISION SPECTROSCOPES. 

By T. H. Blakesley, M.A. An admirably 
written, instructive and copiously illustrated 
article. Scientific American Supple- 
ment No. 1493. 

HOME MADE DYNAMOS. Scientific 

American Supplements 161 and 600 con- 
tain excellent articles with full drawings. 

PLATING DYNAMOS. Scientific Ame- 
rican Supplements 720 and 793 de- 
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 

Fully described and illustrated in Scientific 
American Supplements 844 and 865. 
The machines can be run either as dynamos 
or motors. 

ELECTRICAL MOTORS. Their Con- 
struction at Home. Scientific American 
Supplements 759. 761, 767. 641. 



Price 10 Cents each, by mail 

I Order through your newsdealer or from 

| MUNN & COMPANY. Inc. 

I 361 Broadway New York 



Popular Books 



HOME MECHANICS 
FOR AMATEURS 

By GEORGE M. HOPKINS. 

Author of "Experimental Science" 

l2mo. 370 Pages, 320 Illustrations 

Price* 81.50 Postpaid 

The book deals with wood working, household orna- 
ments, metal working, lathe wors, metai spinning silver 
working; making model engines, boilers and water 
motors ; making telescopes, microscopes, and meteoro- 
logical instruments, electrical chimes, cabinets, bells, 
night lights, dynamos and motors, electric lit hi, and 
an electrical furnace. It is a thoroughly practical book 
by tbe most noted amateur exper Imenter In America. 



Scientific American 
Reference Book 

12m o. 316 Pages. Illustrated, 6 Colored 
Plates. Price, 81.50 Postpaid 

The result of the queries of three generati ns of 
readers and correspondents Is crystallized in this book 
which is indispensable to every family and business 
man. It should be found on every desk. It Is exten- 
sively used by government officials. It has been revised 
by experts. The book contains 60,000 facts and Is much 
more complete and exhaustive than has ever been at- 
tempted. It Is profusely Illustrated with engravings, 
many of them imparting the information by means of 
c mparatlve diagrams. 



The Scientific 

American Boy 

By A. RD8SELL BOND 

12mo. 320 Pages. 340 Illustrations 

Price 82.00 Postpaid 

This is a story of outdoor boy life, suggesting a large 
number of diversions which, aside from affording en- 
tertainment, will stimulate in boys the creative spirit. 
■In each instance complete practical instructions are 
given for butlding the various articles. 

The needs of the boy camper are supplied by the 
directions for making tramping outfits, sleeping bags 
and tents; also such other shelters as tree houses, 
straw huts, log cabins and caves. 



1t/| A fZ'Kf** Sla * e Illusions 
^▼^^"1^ and Scientific 
Diversions, including Trick Photography 

The illusions are illustrated by tbe highest class of 
engravings, and tbe exposes of the tricks are, In many 
cases, furnished by the prestidlgitateurs themselves. 
Conjuring, large stage illusions, fire-eating, sword- 
swallowing, ventriloquism, mental magic, ancljent magic, 
automata, curious toys, stage effects, photographic 
tricks, and tbe project! n of moving photographs are 
all well described and illustrated 
By A. A. Hopkins. £68 pages. 420 lllus. Price 82.50 



Industrial Alcohol 

ITS MANUFACTURE AND USES 

A Practical Treatise based on Or. Max Maefcker's 
** Introduction to Distillation" as revised by Drs. Del- 
bruck and Lange. Comprising Raw Materials, Malt- 
tag, Mashing and Yeast Preparation, Fermentation. 
Distillation, Rectification and Purification of Alcohol, 
Alcohol ometry, tbe Value and Significance of a Tax- 
Free Alcohol, Methods of Denaturing, Its Utilization 
for Light, neat and Power Production, a Statistical 
Review and the United States Law. 

By JOHN K. BRACHTOGEL, M.E. 
528 Pages 105 Illustrations Price 84.00 



f^"A special circular describing these books sent on 
request* 

£y Any of these books sent prepaid on receipt of price* 

MUNN & COMPANY. Inc. 

I Publishers, 361 Broadway, New York 
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Home-Made 
Experimental Apparatus 



In . addition to the following articles, the 
Scientific American Supplement has published 
innumerable papers of immense practical value. 
of which over 17,000 are listed in a carefully 
prepared catalogue, which will be sent free of 
charge to any address. Copies of the Scientific 
American ' Supplement cost 10 cents each. 

If there is any scientific, mechanical, or en- 
gineering subject on which special information 
is desired, some papers will be found in this 
catalogue, in which it is fully discussed by 
competent authority. 

A few of the many valuable articles on the 
making of experimental apparatus at home are 
given in the following list: 

ELECTEIC LIGHTING FOB AMATEURS. 
The article tells how a small and simple ex- 
perimental installation can be set up at home. 
Scientific American Supplement 1551. 

AN ELECTRIC CHIME AND HOW IT HAY 

BE CONSTRUCTED AT HOME, is described in 
Scientific American Supplement 1566. 

THE CONSTRUCTION OF AN ELECTRIC 
THERMOSTAT is explained In Scientific Ameri- 
can Supplement 1566. 

HOW TO MAKE A 100-MILE WIRELESS 
TELEGRAPH OUTFIT is told by A. Frederick 
Collins in Scientific American Supplement 1605. 

A SIMPLE TRANSFORMER FOR AMA- 
TEUR'S USE is so plainly described in Scien- 
tific American Supplement 1572 that anyone can 
make it. 

&-H.-P. ALTERNATING CURRENT DT- 
. Scientific American Supplement 1558. 



NAM( 

THE CONSTRUCTION OF A SIMPLE PHO- 
TOGRAPHIC AND MICRO-PHOTOGRAPHIC 
APPARATUS is simply explained in Scientific 
American Supplement 1574. 

A SIMPLE CAMERA-SHUTTER HADE OUT 
OF A PASTEBOARD BOX, PINS, AND A 
RUBBER BAND is the subject of an article in 
Scientific American Supplement 1578. 

HOW TO MAKE AN AEROPLANE OR GLID- 
ING MACHINE is explained in Scientific Ameri- 
can Supplement 1582, with working drawings. 

EXPERIMENTS WITH A LAMP CHIMNEY. 

In this article it is shown how a lamp chimney 
may serve to indicate the pressure in the in- 
terior of a liquid; to explain the meaning of 
capillary elevation and depression; to serve as a 
hydraulic tournique, an aspirator, and intermit- 
tent siphon ; to demonstrate the ascent of liquids 
in exhaustive tubes; to illustrate the phenomena 
of the bursting bladder and of the expansive 
force of gases. Scientific American Supplement 
1583. 

HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS- 
UREMENTS is described in Scientific American 
Supplement 1584. 

THE CONSTRUCTION OF AN INDEPEN- 
DENT INTERRUPTER. Clear diagrams giving 
actual dimensions are published. Scientific 
American Supplement 1615. 

AN EASILY MADE HIGH FREQUENCY AP- 
PARATUS WHICH CAN BE USED TO OB- 
TAIN EITHER D'ARSONVAL OR OUDIN CUR- 
RENTS is described in Scientific American 
Supplement 1618. A plunge battery of six cells, 
a two-inch spark induction coil, a pair of one- 
pint Leyden Jars, and an inductance coil, and all 
the apparatus required, most of which can be 
made at home. 

SIMPLE WIRELESS TELEGRAPH SYSTEMS 
are described in Scientific American Supple- 
ments 1363 and 1381. 

THE LOCATION AND ERECTION OF A 100- 
MILE WIRELESS TELEGRAPH STATION is 
clearly explained, with the help of diagrams, 
in Scientific American Supplement 1622. 

THE INSTALLATION AND ADJUSTMENT 
OF A 100-MILE WIRELESS TELEGRAPH OUT- 
FIT, illustrated with diagrams, Scientific Ameri- 
can Supplement 1623. 

THE MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE, 
illustrated with diagrams, Scientific American 
Supplement 1624. 

HOW TO MAKE A MAGIC LANTERN, Scien- 
tific American Supplement 1546. 

THE CONSTRUCTION OF AN EDDY KITE. 
Scientific American Supplement 1555. 

THE DEMAGNETIZATION OF A WATCH Is 
thoroughly described in Scientific American Sup- 
plement 1561. 

HOW A CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME is well explained, 
with the help of Illustrations, in Scientific 
American Supplement 1573. 

THE MAKING OF A RHEOSTAT is outlined 
in Scientific American Supplement 1504. 

Good artieles on SMALL WATER MOTORS 
are contained in Scientific American Supplement 
14S4, 1049, and 1406. 

HOW AN ELECTRIC OVEN CAN BE MADE 

is explained in Scientific American Supplement 
1472. 

THE BUILDING OF A STORAGE BATTERY 
Is descr bed in Scientific American Supplement 
1433. 

A SEWING-MACHINE MOTOR OF SIMPLE 
DESIGN is described in Scientific American Sup- 
plement 1210. 

A WHEATSTONE BRIDGE, Scientific Ameri- 
can Supplement 1595. 

Good articles on INDUCTION COILS are con- 
tained in Scientific . American Supplements 1514, 
1522, and 1527. Full details are given so that 
the coils can readily be made by anyone. 

HOW TO MAKE A TELEPHONE is described 
in Scientific American Supplement 966. 

A MODEL STEAM ENGINE is thoroughly de- 
scribed in Scientific American Supplement, 1527. 

HOW TO MAKE A THERMOSTAT is ex- 
plained in Scientific American Supplements 1561, 
1563, and 1566. 

ANEROID BAROMETERS, Scientific American 
Supplements 1500 and 1554. 

A WATER BATH, Scientific American Supple- 
ment 1464. 

A CHEAP LATHE UPON WHICH MUCH 
VALUABLE WORK CAN BE DONE forms the 
subject of an article contained in Soientifio 
American Supplement 1562. 

Each number of the Soientifio Amerioan Sup- 
plement costs 10 cents by mall. 

Order from your newsdealer or. from 
MUNN & CO., Inc., 361 Broadway, New York 



Spring wheel, Herbert & Ward ......... 935,982 

Steam separator, P. L. Allen 935,772 

Steam trap, E. Gofferje 935,753 

Steel plant, Cromwell & Lash.. 935,964 

Stock, cushioned, B. F. Schmidt 935,822 

Store service apparatus, G. Staib 936,052 

Stove, dismountable petroleum or the like, 

A. F. Chiesanova 935.639 

Stovepipe device, T. J. Holden 936.130 

Street sweeper, Liberty & McElroy 935,798 

Street sweeper, M. J. Kane 935,991 

Street sweeping machine, J. Santin 935,821 

Sugar, making, C. P. Stewart 935,942 

Switch lock, safety, Haddock & Schmitt 935,972 

Switch operating mechanism, C. E. Fry- 
burg 935.843 

Switch operating mechanism, G. C. Porter. . 936,161 

Syringe, hypodermic, J. B. Woodruff 936,205 

Talking machine sectional born, E. A. Haw- 
thorne 935,980 

Telegraph system, W. Leivesley 936,140 

Telegraph system, wireless, V. C. De Ybar- 

rondo 935,721 

Telegraphy, receiver for space, W. Schloe- 

mtlch 936.258 

Telephone attachment, N. B. Parsons 936,254 

Telephone ringer, N. P. Jensen 935,792 

Telephone stand, E. A. Metcalf 936,009 

Telephone transmitter, C. D. Babcock 936,207 

Thermometer, C. P. Steinmetz 935,940 

Tire case, P. Evans 935,647 

Tire contour recorder, wheel, Arp & Hil- 

dreth 935.728 

Tire for vehicles, metallic elastic, G. Mag- 

aldi 936,142 

Tires to rims of wheels, means to connect, 

E. B. Merigoux ■ 936.008 

Tires, valve for pneumatic. F. T. Clayton. . . 935,837 

Tobacco pipe, R. Wojan 935.950 

Tongue, wagon, E. Gunderson 936,125 

Tool, combination, W. J. Tweedale 936,194 

Tool holder, H. W. Haskell 935,977 

Toy, E. J. Seward 935,865 

Toy, optical, A. Deperdussin 935,646 

Track cleaner, H. Quertier. 936,256 

Track joint. H. A. Myers 936,016 

Track Sander. F. W. Cole 935,778 

Track tamping implement, A. F. Hart 935,757 

Train order delivering apparatus, W. W. 

Allen 935,632 

Transmission mechanism, J. W. R. Andrews 935,882 

Trap, F. H. Hamblin 935,974 

Tray attachment, G. R. Ernest 936,104 

Triturating and reducing mill, C. J. Best... 936,079 

Trolley guard, S. Stroup 936,055 

Trolley wheel, A. M. Levering 935,852 

Trolley wheel and harp, F. L. Eager 936,100 

Trolley wire support, R. O. Couch 935,895 

Trousers hanger, F. H. Deknatel 936.096 

Trowel, plastering, K. M. Sandvig... 936,171 

Truck, car, J. C. Barber 935,951 

Truck, vehicle, N. E. Wilcox 935,874 

Truss, W. W. Clindinln 935,777 

Tube cutter, O. R. Young 936,263 

Tubes, formation of stacks of, O. Zimmer- 

mann 935.723 

Turbine, O. D. H. Bentley 935,958 

Turbines, means for heating thick flanges of, 

C. A. Parsons 935.683 

Turnbuckles, making. E. E. Johnson. 935,659, 

Turn table, J. Kitson 

Twyer block, A. Benner 

Twist drills, machine for makiog, F. 

Laplant 

Type bar and hanger, combined, T. M. 

Byrnes 

Type setting and Justifying machine, B. M. 

Des Jardins 

Typewriter line spacing mechanism, G. A. 

Smith 7. 

Typewriter ribbons, device for automatically 

reversing the travel of, O. Rutishauser. 
Typewriter type bar construction, C. W. 

Howell, Jr 

Typewriting machine, A. T. Brown 

Typewriting machine, J. T. Schaaff 

Typewriting machine, L. Sholes 

Typewriting machine, J. F. Forkarth 

Typewriting machine, C. F. Ehmsen 

Typewriting machine ribbon mechanism, S. 

B. Post 

Umbrella, folding, W. Bowman 

Umbrella sticks, machine for securing 

notches to, J. B. Riehl 

Urinal, Brettell & Bailey 

Valve, R. T. Foley 

Valve, J. O'Meara 

Valve, electrically operated, W. W. Annable 

Valve, gas engine, H. L. Jessen 

Valve, safety, W. V. Turner 

Vat. See Milk vat. 

Vegetable fibers, etc., means and method for 
protecting from decomposition and putre- 
faction, Gadd & Dillberg 

Vehicle gear, pneumatic, L. J. Perkins 

Vehicle signal, J. A. McVickar 

Vehicles, drive gear for mechanically pro- 
pelled, W. N. Thurman 

Vehicles, safety device for stopping, Quandt 
. & Wolff 

Vehicles, transmission unit for motor, H. E. 
Coffin 

Vending machine, F. A. Slichter 

Vending machine, coin controlled, E. F. 
Spaulding 

Vending machine, coin operated, W. E. 
Porter 

Veneer box, 0. C. Fenlason 

Vent mechanism, M. L. Parker 

Ventilator, A. W. Obermann 

Ventilator, W. A. Scott, Jr 

Vessel, non-refillable, C. C. Blossom 

Vessel, packing or storage, C. Marthinson.. 

Veterinary operating table, W. Crossley 

Voting machine, H. B. Swartz 

Wagon body, auxiliary, C. Gorby 

Wagon, dumping, A. T. Newell 

Wall, ceiling, and surface covering, flexible, 

C. R. Frantz 

Washing maehine, E. F. Beebe 

Washing machine. M. St. Clair 

Washing machine operating mechanism, W. 

V. Frank 

Washtray bib, H. Mueller... 

Watch guard, E. M. Loewenthal 

Water elevator, A. W. Whitlock 

Water elevator, compressed air, H. E. Chle- 
borad 

Water heater, W. E. Morrow 

Water heating appliance, W. G. Wise...... 

Water, purifying, W. B. Bull.. 

Water purifying compound. C. W. Schultze. 

Water tube boiler, J. E. Bell , 

Weighing machines, feed gate for, H. Rich- 
ardson 

Welding furnace, B. W. Crihb 

Welding torch, gaseous fuel burning, Peter- 
son & Bournonville 

Well drill Jar, H. B. King 

Wheel, L. Y. Leon 

Whip socket bracket, L. Landkamer ". 

Whistle, chime, F. Parizek 

Window, H. Mortenson 

Window guard, F. J. Rush 

Window ventilator, G. W. Stein 

Wire stay bending machine, Grimm & Drex- 
ler 

Wire stretcher and splicer, combined, G. W. 
Skinner — 

Wood impregnating liquor, K. H. Wolman.. 

Wrench, F. Light 

Wrench, W. A. Pratt 

Wrench, E. L. Scribner 

Zinc formaldehyde sulfoxylate, 'preparing, F. 
Rademacher 

Zinc retorts with granular material, appa- 
ratus for filling. J. D. James 

Zinc, treating, S. Frank.. 



935,660 
935,994 
935,954 

935,851 

936,089 

935,968 

935,930 

936,2(37 

935,987 
935,776 
936,044 
936.050 
936,229 
936,240 

936,033 
935,836 

936,166 

935,890 
935,842 
935,856 
936,074 
935,989 
935,709 



You are missing an opportunity if vou don't 
send immediatelv for that No. 

Water Motor 



n 



.00 



with fine emery wheel, pulley to run 
sewing machine (20 lbs. runs it). 

All express prepaid. 
We are preparing drawings, patterns 
and instructions from which any handy man can make a 

Vacuum $2 00 
Cleaner -^ 

We also make Engine Indicators, Re- 
ducing Wheels and Planimeters, 
LIPPINCOTT M. & V. CO., NEWARK, N. X 




Locksmith and Machinist Shop For Sale 

Account of death. 8330 cash. Rent $20 a month. 
ZECHXR, 224 Varick Street, • New York City. 



INVENTORS 



We manufacture all kinds of Machine Novelties. Consult us 
as to developing, perfecting and marketing your patents. 
MACHINE ACCESSORIES AND NOVELTIES MFG. CO. 
PROVIDENCE, R. I. 



CONSULTING ENGINEER. 

ERNEST L. RANSOMS 

Reinforced Concrete 
11 Broadway, New York 



SOUTHERN STAMPING & MFG. CO. 

Manufacturers of special and patented articles. 
R. 8., Nashville. Tens. 



REBU»^ WRITERS 



All Makes, AUFHeeo. Quality Unsurpassed 

Bend for booklet ■ 
American Writing Machine Co., 845 Broadway, N. Y. 



jjjf 



m 



BEHllEBa Corliss Engines, Brewers 

and Bottlers" Machinery. THE VIL,TKB 

MFG. CO., 899 Clinton St., Milwaukee, Wis 



MnnnC * experimental work. 

ITIUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD CO.. 24 Frankfort Street. New York. 



RUBBER. 

PARKER, STEARNS & CO.. 288-290 Sheffield Av., B'klyn, N. V. 



Expert Manufacturers 
Fine Jobbing Work 



MODELS & EXPERIMENTAL WORK 

Anything from a Watch to an Automobile 

Chas. E. Dressier & Co., Metropolitan Bldg., 1 Madison Are., New York 



DIE MODELS SPECIAL 
WOR.K TOOLS MACHINERY 

NATIONAL STAMPiN'f AND ELECTRIC WORKS 
153-159 S. Jeff i. sod Strict. Chicago, HI. 



MMIFIS * EXPERIMENTAL WORK, 
IVIUUCLO oe rs. Dies, Tools, Novelties manufact'd. 
M. P. SCHELL, 1759 Union Street, San Francisco 



M0 DELS 1 c ^^,™^l works 



Experimental & Model Work 

dr. Andvtee free. Wm. Qardam * Son. 221 Fulton St.lTV 



936,113 
935,811 
935,855 

935,707 

936,279 

935,643 
936,061 

935,824 

935,812 
935,748 
935,808 
935,681 
935,864 
935,957 
935,918 
935,965 
935,869 
935,754 
936,022 

935,903 
935,953 
936,178 

935,901 
936.278 
936,002 
936,204 

935,742 
936.014 
935,876 
935,637 
935.695 
935,884 

935,689 
936.221 

935,684 
935,914 
936,000 
935,664 
936,253 
936,147 
936,041 
936,183 

936,123 

935,699 
936,070 
935,668 
936,035 
936,174 

935,815 

936,245 
935,900 



MflnRF Special Mathineri. Dii=, Tools, Models 
UUnt Metal SpecfaUtss, Inventions perfected 



& CO. Iiullunn ami f r 



I Magical Apparatus. 

'■Grand Book Catalotrue. Over 700 enffravinira 
25c, Parlor Tricks Catalo«ni#&ee. 
MART1NKA * CO.. MfrsL 493 Sixth Ave* New fork 






A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Mann & Co., Inc., 361 Broadway, 
New York. 

Canadian patents may now be obtained by the 
ventors for any of the inventions named In the fo 
going list. For terms and further partlculb 
address Mann & Co., Inc., 361 Broadway. New 
York. 



THE INT ERNAL WORK OP THE 

Wind. By 8. P. Langlicy.- A painstaking discussion 
by the leading authority on Aerodynamics, of a subject 
of value to all interested in airships. .Scientific 
American supplements 046 and 947. Price 10 
cents each, by mail. Munn & Co., Inc., 361 Broadway, 
New York City .And all newsdealers. 



Exchange Your Old Field Glass 

For a Ross Prism Binocular 

We are Sole A&ents for this Famous Glass 

2000 Sold in Three Months to the British Admiralty 

The most beautifully 
Bnisbea high power 
glass made in Europe. 
To Introduce it to 
every sportsman and 
traveler, tr e will 
take your old field 
glass in part pay- 
ment for a Ross 
Prism Glass. He- 
scribe your old glass. 
We prepay express in 
United States. Lists 
Tree. 
Williams, Brown & Earie 

Sole American Agents 

tept. 6, 918 Chestnnt St., 

Philadelphia, Pa. 




A MACHINE SHOP 

Good Work— Fair Price. - 



E. D'AMOUR 

80 Cortlandt Street 
New York 



MASON'S NEW PAT. WHIP HOIST 

Faster! than Elevators, and hoist 
Saves handling at le«s expense 

by VOliNEY W. MASON & CO.. Inc. 
Providence. K. I.. U. 8. A. 



OSCAR WILDE 

"A maker of lovely fairy tales, a critic of 

society whose epigrams had a singular 

dynamic disintegrating power. * * 




THE FIRST LOW-PRICED 

definitive deluxe edition of the Works of Oscar 
Wilde, handsomely bound. The price and 
terms are so exceptional as to bring the books 
within the reach of every book-lover. 

^V 8 a philosopher, dramatist, poet, novelist, wit, satirist and 
<£* master of epigram and paradox, Oscar Wilde was one of 
the radiant personalities of his age. Whatever we may think of him 
as a man, we must acknowledge as a writer he has given as some of 
the most inspiring, kindly and helpful literature In the English 
language . 

£SpEtE Novels. Short Stories and Poem* Include every- 
Vl/ thin g Wilde ever wrote and also "The Ballad of Read- 
ing Gaol," previously to be obtained only in a separate volume ; and 
several other poems which have heretofore been printed only for 
private circulation. Wilde was undoubtedly the supreme play- 
wright of his generation. Daring one season be had four plays run- 
ning successfully In London, and, a few years later, three plays 
running simultaneously In America. 

JlftttHEN this edltioa, which is absolutely complete. 

C*^ giving all of Oscar Wilde's writings, and is strictly limited, 
is exhausted, as we think it soon will be, we have every reason to 
believe that It will-be impossible to secure a set of Oscar Wjjde ex- 
cept at an almost prohibitive price. 

MAIL THIS TO-DAY 



The Piabson PublIshins Company 

435 East 24th St., New Vork City, Dept. 126. 
Please send me sample j»ees and illustrations of Oscar 
Wilde, with the real story of his life, free of charge 
and without obligation to me. 



Name.... 

Address.. 



Free 



Catalogue of 
Scientific and 
Technical Books 



Free 



for Gutricjrer hoists. 

direct from teams. 

ftlanfd. 



We have lost issued a new edition 
of our Catalogue of Scientific and 
Technical Books, which contains 
144 pages, and a copy will be mailed 
free to any address on application. 



MUNN & CO., Inc., Publisher! of Scientific Aaericaa 
361 Broadway, New York 



El CPTIIPIAH Alii! MliPIIAIIlP A finely lllustrRt « d monthly magazine publishing practical educational ar- 
ELhlf I niUlftn HHII IfltUimillU tides on all branches of electricity and mechanics. Complete directions 
and working drawings for making steam and gasoline engines, dynamos and motors, furniture, wiring instruction, wireless telegraphy, mechani- 
cal drawing, etc Three mouths' trial, twenty cents. $1.00 a year. Catalogue of electrical and mechanical books free. 

SAMPSON PUBLISHING COMPANY, 1151 Beacon Building, Bo-ton, Mau. 



Big Money In Drilling 

™ Oui* customers all over tb c Country arc making from 825 to $75 profit a day with the 
Cyclone Drill. No business offers sucb big returns for tbc money invested. 

Contractors, prospectors, well drillers, find the Cyclone Drill more economical, faster 
and easier to operate than any other. 

We make Hollow Rod, Cable and Core Drills, to meet every need. 
We also make combination machines that will handle any or all of tbe systems equally 
well, a machine that will enable you to cover the entire field of drilling. 

Cyclone Drill 

Our Diamondite and Steel Shot Core Drills cut faster and at fraction of tbe cost 
oftbe old diamond drills. We sell Cyclone Drills on an easy payment plan. Some of 
Our customers have made more than the price of the machine within one month. Our 
new traction Gasoline machine — only one made- is of particular vilue where fueland 
water are scarce. Send for our free books on Drilling, and let us know in what 
branch of tbe work you are interested. 
CYCLONE DRILL CO MP ANY. 11 Main St.. Orrville.Ohlo 

Chicago Olflce, 419 Fisher Bulldlngr • Jf 




Please mention the SCIENTIFIC AMERICAN when writing to advertisers 
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Scientific American 



October 16, T909. 



HolsmanAutomobfles 



High Wheels Travel all Roads, 
Because all Roads are made to 
bo traveled by High Wheels. 

Oldest and largest makers of high-wheeled 
automobiles in the world. World's record 
for Hill-climbing and Reliability con- 
tests in this class. Only all bin] -and 
roller-bsaring motor made. New 
friction-chain direct drive — no pears. 

Roadlblllty and Reliability 

are the reasons for high wheels and 
solid rubber tires. Send for our 
Catalog and learn moreabout these 
popular, intensely practicable Teh 
Cles and their low cost. 
UOJ.-SMAN AITOJIOMLE CI). 
Suite 2G3 Jkmudiiock lilk Chicago 




GoAnywhere 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

SAMPLESandINFORMATION on APPLICATION. 



NICKEL 

AND 

Electro-Plating 

iopsratm >no Material 

TBI 

Hanson SVsnWinkle 

Co., 

Newnlk. N. J. 

28 & 30?. Canal St. 
Cbicazo. 





No Matter What the Weather 

It is always the same with a Litholin Waterproofed 
Linen Collar, if the sun shines or the rain pours. It 
holds its own, its shape, cleanliness, neatness, and has 
the regulation dull white surface of ordinary, well- 
laundered linen. It never wilts nor frays, and il 
soiled, is wiped white as new with a damp cloth- 
Figure out the saving on the present cost. 

Four Collars and two pairs of Cuffs will ' last out" 
the year — the price 52.00, 



Collars 25c. 



Cuffs 50c t 



Always sold fromaltedbox. Avoid substitution. 
If not at your dealer's, send, giving s(yles, size, 
liow many, with remittance, and we will mail 
postpaid. Styles booklet free on request. 

THE FIBERLOID COMPANY 
Dept. 22 18 Waverly Place, New York 



Don't Pay Two Prices for Stoves & Ranges 

Buy at Factory Prices. SAVE $16. OO 

HOOSIER STOVES 

HAVE NO EQUAL 

"Why not buy the best when you can buy 
them at suchlowunheardof Factory Prices." 
(Z^liooslers are delivered for you to use 
80 days free In your own home before you 
buy. A written guarantee With each stove, 
backed by a Million Dollars. Our 20 new 
1310 Improvements on Btoves absolutely sur- 
pass anything ever produced, > 
Send Postal Today for Free Catalogue, 
Hoosier Stove Factory. 25T State St, Marion, Ind. 





4H. P. Stationary Complete 
Gasoline Motor SfiQOO 

10 H. P.. Complete. S140 *'•' 

For FACTORY USE, IRRIGATION WORK OR 
ANY KIND OF PUMPING, FARMWORK, ETC. 



GUARANTEED by a 
responsible concern. 



Write for full description of 3, 4, 
6 and 10 H.P. Stationary Engines 



GRAY MOTOR CO.. 1 1 Leib St.. Detroit, Mich. 



Bpencerian, 

p^ STEEL PENS '" ~"^ 

are made of accurately tempered 

steel. Smooth, non-scratching, elastic, 

easy writers. There's one to suit you. 

1 Samplecard, I2different, for6 cts. postage. 

VSPENCERIAN PEN CO.. 349 Broadway. N. T. 



Running Water Where You Want It 

Dsn't be without the convenience of run- 
ning water in your house because yon live 
in the country. If there's aepring or stream 
on the ground, iiiBtali a 

Niagara Hydraulic Ram 

It will pump water just where you want 
it. No cost for power or repairs, either. 
Write for catalogue .A A au< J estimate. 
We furnish Caldwell Tanks and Towers. 

NIAGARA imm.Ul.ir ENGINE CO. 
140 Xhmbii St..N.V. raetory. Cheater, l'n 




In The Public Service 




The President of the United States 
works for 80,000,000 people all the time. 

He needs rest and change to keep him 
.fit for his work, and yet he cannot neglect 
tiis official duties, he must always be 
within reach. 

When Washington was president he 
rode his horse as far as Mount Vernon 
and kept in touch by messenger with the 
affairs of state. The President to-day 
has a wider range and can seek the cool- 
ing breezes of the New England coast. 

The long distance telephone keeps him 
in constant communication with the 
capital and the nation. 

The railroad will carry him back to 
Washington in a day, but usually he need 
not make even this brief journey. The 
Bell telephone enables him to send his 



CC>CAU 

LONG 

DISTANCE 

TELEPHONE^ 



voice instead, not only to Washington but 
to any other point. 

The Bell system performs this service 
not only for the President, but for the 
whole public. 

This system has been built up so 
gradually and extended so quietly that 
busy men hardly realize its magnitude or 
appreciate its full value. 

Forty thousand cities, towns and vil- 
lages are connected by the Bell system, 
which serves all the people all the time. 



The Bell telephone has become the implement 
of a nation. It increases the sum total of 
human efficiency, and makes every hour of the 
day more valuable to busy men and women. 

The highest type of public service can be achieved only by one policy, one system, 

universal service. 

The American Telephone and Telegraph Company 
And Associated Companies 

Every 'Bell Telephone is The Center of the System 





operating a Day dark l'hoto Poet Card Machine. 3 Photo Postal Cards ol 
any object made and delivered on the spot in 10 minutes. No experience required — no dark 
room necessary, AH work done in the machine in open day. Establish a profitable business at 
home by opening a Daydark Postal Parlor and !\jf o lr o Ctf\f\A MakdV 
big money maker on the street, at fairs, etc. IfttllWC VUUU I lUUC^i 
Send at once for free catalog and sample postcard showing fine work the machine does. 
DAVDARK SPECIALTY COMPANY. S00A Temple Bldg., St. Louis, Mo. 



MJL^fl 




By Rail to Boyville 



EVERY boy in the country can easily OWN 
an Electric railroad. For Christmas time 
our models oE Electric Locomotives.Trains, 
Trolley Cars, Dynamos, Lamps, Electrical 
Novelties, etc., make Splendid presents. 
Equipped with dry batteries. No acids or 
liquids. Safe and harmless. Catalog fully 
illustrated - quoting low prices — sent FREE. 

THE CARLISLE &. FINCH CO. 

233 E. Clifton Ave., Cincinnati, Ohio 




Combines COMFORT 

WEAR and STYLE 

COMFORT: It is elastic in every 
direction. This makes it fit your 
skin. It yields, but does not stay 
stretched, for it resumes its shape 
as soon as the pressure is relaxed. 
The elasticity lasts as long as the 
garment, and the fabric is the most 
durable of any. It is soft, smooth, 
and non-irritating. 

WEAR: All points that have to 
take extra strain are guarded and 
reinforced by silk bands, as stays. 
As the fabric stretches at every 
stress, it can not tear. Lach part 
is as strong as the rest. Washing 
does it no harm in any of its 
qualities. 

STYLE : Perfect fit, finest fabric, 
high-bred finish give the perfection 
of style. 



OUR 




CROBE' 

Swiss Files 



j^and other tools 

"in "The Tool 

Sent free if you mention this paper when 
MONTGOMERY & CO., 109 Fulton Street, New York 




VENTRILOQUISM 

Learned by any Man or Boy at home. Small cost. Send 
to-day 2-cent stamp for particulars and proof. 

O. A. Smith, Room 1227, 83« Blirelow Street, IV.urlu. 111. 



d£^ 




HfMETOll 



•SIND 

J (OR 

THING nSW' 

u-ai >.cli«Toi 



ot b ts iva CO ftfi&tf £USA 



CRUDE ASBESTOS 

DIRECT FROM MINES 

R.H.MARTIN, 

OFFICE. ST. PAUL BUILDING 

220 B'way, New York. 



PREPARED 
ASBESTOS FIBRE 
for Manufacturers use 




?Su USE GRINDSTONES? 

If so we can supply you. All sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialty of selecting stones forall spe- 
cial purposes. Send for catalogue "i." 

The CfiEVE LAND STONE CO. 
6th Floor. Hickox Bldg., Cleveland, 0. 




TRADE 
MARK 



is on all our goods — our responsibility 
goes with it. Our machines are patented 
in nine nations. 

Cooper Manufacturing Co. 

Bennington, Vermont 




A FLOOD OF LIGHT 

FROM KEROSENE (Coal Oili 



MANTLE LAMP generates gas that gives a light 
more brilliant than city gas, gasoline or elec- 
tricity. Simple, odorless, clean, safe and dura- 
hie; is revolutionizing lighting everywhere. 

Biggest Money Maker for Agents 

Needed in every home. Every lamp guaranteed. 
Sells itself . Ask our nearest office how yon fan 
get a lamp Tree or apply for agency proposition. 
THE MANTLE LAMP CO. of America, Desk 37 

Chicago, Portland, Ore., Watcrbury, Conn. Winnipeg, Can- 



*e Want To Tell You How 



■tit: 



You can save not only the dealer'B profitsbuthisexces- 
sive charges for installation and repairs by dealing direct 
with the manufacturers. You can keep in your own 
pocket at least one-third the retail price of a heating 
plant. Let us tell you all about the 

Jahant °XSn Furnace* 



We Put 

Every Cent • 

of the Dealers 

Profits into Your 

Pocket 



Curtiss Motorcycles 

WORLD'S RECORD MOTORCYCLES 

Low truss frame. 

Roller bearing engine. 

Light weight, great 
power. 

Write for catalog and 
booklet "Achievements." 

THE HERRING-CURTISS CO., Hammondsport, N. Y. 




Only ffO down and 0tO per month, with freight prepaid 
east of the Mississippi River. This wonderful furnace has proven its superiority above all others dur- 
ing the last 30 years. It is without doubt the very best heating system for your home. It Saves 
from ^ to J^f in fuel bills, because the patented "down-draft" burns hard or soft coal — wood or lig- 
nite—without cinders or clinkers, giving full heating value of every particle of fuel. Needs leas 
k attention than any furnace you ever saw. A strong "Guaranty Bond" goes with every Jahant, which 
fallows you a 300 days free use Of the furnace. You run no risk, as we supply special 
^ plans, full directions and give free all necessary tools, so that any man who can drive a 
1 nail can successfully install a Jahant Nomatter what make or system of heating you are consider- 
ing, let ms tell you moreabout the mat 'onveniencesand good points of our furnace; it's economy, 
' " i healthf ulnoBS and how you < save money. Write today for our book. 

Jahant Heating Co. . 90 Howmrd St., Akron, O. 




For Everybody 



wishing to bore a hole in steel, iron 

or wood. We make drills in 9 sizes. 

Our large size will drill a SJa inch 

ola iii steel. Our Electric Midgut 

eiffhs. only 4 pounds, and will drill 

steel op t» 3-lti it>sh. Great for 

annal training schools. We also 

iake electric driven grinders. Let 

nd one on 10 days' trial. Send for catalogue. 

THE CINCINNATI ELECTRIC TOOL CO. 
■ and 053 Evuim Street, Cincinnati, Ohio, I . 8. A. 



Pipe Cutting and Threading Machine 



This 



For Either I hi in! or Power 

! is the regular hand machin 



with a power base, pinion, counters! 
can be worked as an ordinary power 
machine or taken from its base for 
use as a band machine. Pipe \i in. 
to 15 in. diameter handled easily in 
small room. Illustrated catalogue— 
pries list free on application. 

THE CURTIS A CURTIS CO. 

I G*rdtn St., Brldftport, Cecn. 




Pleate mention the SCIENTIFIC AMERICAN when writing to advertisers 



